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EDITOR'S PREFACE. LYb

Tor intimate relations which exist between the various de-
partments of Zoology and practical medicine render a work
embracing these subjects of considerable value to the medical
man. This is especially the case in a country like England,
possessing numerous colonies scattered over the surface of the
globe, in one or other of which the young practitioner is
frequently destined to commence his career of respomsibility
and usefulness.

At the present time there is no standard work in the English
language upon Medical Zoology, the only book especially
devoted to this subject being Dr. Stephenson’s Medical Zoology
and Mineralogy, which was published as far back as 1832.
The numerous treatises on Materia Medica refer only to those
animals which are employed as remedial agents, while the
writers on practical medicine seldom give more than a mere
outline of the Entozoa and of those Animals which are injurious
to man.

The work of M. Tandon contains a more complete account of
the Human Entozoa, and of those Animals which are either in-
jurious or beneficial to man in a medical point of view, and is
furnished with a larger number of illustrations, than any
previous publication on the same subject.

In the translation the text and arrangement of the original
work have been closely followed; only a few passages and
two short chapters, the one on “False,” and the other on
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“ Fabulous Helmintha,” have been omitted. The place of
these omissions has been more than occupied by other matter ;
all which additions are distinguished by being placed in brackets.
The weights and measurements have been reduced from the
French to the English scale, and are generally given in parts
of the pound avoirdupois, or in fractions or decimals of the
English inch. The principal responsibility which the Trans-
lator has taken upon himself in the way of alteration has been
the addition of the passages already referred to. Some of the
numerous synonymes of the names of the animals which M.
Tandon has included in his work have been omitted, as being
of little use to the student and apt to produce confusion. In
one or two instances a different name has been made use of
to the one proposed by the author ; in all such cases the one
adopted is that by which the animal has been generally known
in England, and of which the use has been recently confirmed
by its being retained in Kiichenmeister’s Manual of Entozoa.
In no department of Zoology has greater confusion arisen from
the want of a uniform nomenclature than in Helminthology.

The Translator desires to return his best thanks to Professor
Quekett for the information he kindly afforded him, particularly
with regard to the Bothriocephalus latus ; an obligation which
will be found specially mentioned in its proper place. His ac-
knowledgments are no less due to Mr. Chatto, the librarian of
the College of Surgeons, for his ready and valuable assistance
in searching for names and references in the books of the’
library. The illustrations have been accurately copied by Mr.
Joyce from the original wood cuts, and three additional en-
gravings have been added from other sources.

21, JomN StTREET,
Beprorp Row.



AUTHOR’S PREFACE.

Tuese Elements of Medical Zoology have been written
principally for the use of those who are intended for the pro-
fession of medicine or the practice of pharmacy.

I have been desirous of including within the limits of a small
volume, a clear and comprehensive description of those portions
of Zoology which have any bearing upon medical science.

In such an undertaking there were two errors to be guarded
against. One was to avoid entering‘ too much into the details
of either Comparative Anatomy or of Zoology. The majority
of students are already bachelors of science, and, therefore,
possess a general knowledge of the structure and classification
of the Animal Kingdom. I did not consider that it fell within
the limits of the present work, when speaking of the Cantha-
rides, for example, to enter into a minute account of its ner-
vous system, or when describing the Fiper, to dilate upon the
affinities of the genus or the family to which it belongs. The
other error was not to describe at too great length the parts of
animals or their products which are employed in medicine, and
thus to infringe upon another department.

Most authors who have written upon Medical Zoology have
adopted a purely Zoological arrangement. This plan un-
doubtedly possesses the advantage of imparting to their works
a more scientific and less arbitrary arrangement, but, neverthe-
less, it has also certain disadvantages; it subordinates the
Medical Zoology too much to Zoology proper, and deprives it



vi PREFACE.

of that professional spirit which should govern all the studies
of either a medical or a pharmaceutical school. A writer on
Medical Zoology, who arranges his chapters according to the
¢ Animal Kingdom,” of Cuvier, for example, will be compelled
to speak of the Quadrumana and of the Lepidoptera, merely
because these animals constitute two important divisions in the
Zoological series. But the medical practitioner and the phar-
maceutist make no use of either DMonkeys or Butterflies. . . If on
the other hand the writer adopts a Zoological plan, but omits
those divisions or families in which the medical practitioner
has no direct interest, his arrangement becomes disconnected
and incomplete, and ceases in fact to be an arrangement.
Again, there are animals distinguished from each other by their
characters and structure, which the Zoologist places in dif-
ferent groups, often far apart, but which the medical practi-
tioner, on the contrary, brings together for the purpose of
studying them collectively, in consequence of the organs they
inhabit, the diseases they give rise to, or the remedies which
they require. Such is the case with the Internal Parasites,
animals which are dispersed through the system of the Zoo-
logist, but which are associated in the works of medical
authors.

These considerations have induced me to adopt an arfange-
ment founded upon the characters of the animal or its Medico-
Zoological relations. Such an arrangement is more practical
than scientific ; but it iy simple, convenient, and well adapted
for the purposes of medical or of pharmaceutical study, and
avoids leading the reader into details which are foreign to his
daily occupation.

I shall briefly point out the order and the family to which
each animal belongs, and as the commencement of the work
contains a special chapter on the subject of classification, it will

! Under the name of Entozoa or Helmintha.
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be eacy for the student, who desires further information upon
this point, to ascertain either the class or the branch to which
the animal belongs, and even to learn the affinities and the
differences which arise from such an arrangement compared
with other arrangements.

Many animals and many animal productions, Whlch were
formerly in use, are no longer employed in medicine. These
might have been omitted, but as it is useful to have a know-
ledge of this ancient Materia Medica, and to be acquainted with
the history, the revolutions, and the progress of therapeutics, I
have given a short description of these animals and of their
productions in a separate chapter.

For a long time Medical Zoology was made to include only
those animals or those parts of animals which are employed as
remedies. Thus, in the Materia Medica of Linnzus about thirty
pages are occupied with the animals which, in his time, were
employed in medicine (Cantharides, Leeches, Cochineal insect).
Bernard Peyrilhe, in his Lectures on Medical Natural History
(first edition), has devoted forty-six pages to the description of
these animals, but he has somewhat extended the list and
includes the Internal Parasites, as the Twnie, the External
Parasites, as the Lice, and also those animals which, without
being parasites, injure man either by sucking the fluids of his
body or by their poisonous properties, such as the ¥lea and the
Viper.

Medical Zoology ought also to include the Natural History
of man, and should investigate some of those more difficult
questions which are merely touched upon by the sciences of
anatomy and physiology. This important division of the sub-
ject has not been neglected.

In a still more extended sense Medical Zoology should
embrace the relations which exist between the various branches
of the science of animals, and the different departments of the
healing art. Thus Zoological anatomy, physiology, teratology,
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and pathology are intimately connected with human anatomy,
physiology, teratology, and pathology, and are capable, in many
instances, of elucidating, or even of explaining, some of the
important problems connected with them; but to have ex-
amined such matters in an efficient manner would have led me
beyond the intentions of the present work.

I shall commence with the Natural History of Man or An-
thropology. Under this head I shall examine the principal
characters of our species, its perfection, its accidental degra-
dations, its unity, its races, and the manner in which it has
been classified by various writers.

This will be followed by a summary of the organization and
classification of the animal kingdom.

I shall then describe, under the following heads :

I. Animals and the actual products employed in medicine.

II. Noxious animals, but which are not poisonous nor yet

parasites.
ITI. Poisonous animals.
IV. External parasites or Epizoa.
V. Internal parasites or Entozoa.

Paris, September 1, 1859.
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ELEMENTS

OF

MEDICAL ZOOLOGY.

PART THE FIRST.
NATURAL HISTORY OF MAN, OR ANTHROPOLOGY.

CHAPTER L

CHARACTERS OF MAN.,

Max is the chief of living beings.

Buffon considered him as the only animal with two hands
and two feet.

Blumenbach gave as his attributes: the erect position and
the possession of tuo handst ©

Other writers have combined these characters and have said
of man: Situs erectus, manus due, pedes bini.

To these principal characters, others have been subse-
quently added, which, although less determinate and occupy-
ing a subordinate rank, acquire a certain value by being
associated together: such are the want of organs of defence
(inermis), the absence of any natural covering against the
inclemencies of the seasons (};zudus), a projecting chin,? the
contiguity of the teeth, or absence of any vacant space
between them,® their evenness, that is, they are all of nearly
the same height,* the vertical position of the lower incisors,’

! Erectus et bimanus. (Blum.)

3 Mentum prominulum.

* Dentes utrinque reliquis approximaty,
¢ Dentes equales.

¢ Incisores inferiores erecti.



2 ANTHROPOLOGY.

the hands being provided with a distinctly opposable thumb,!
the feet having a strong projecting heel? the breasts being
two in number and placed on the chest,®and lastly, the posses-
sion of an extremely short coccyx.*

By combining the preceding characters, man may be said to
possess a body ereet, unarmed, and almost naked ; a projecting
chin, teeth touching each other, and of nearly the same height
(the lower incisors-vertical), two perfect hands (on the upper
limbs), that is to- say,-having a distinetly opposable thumb ;
two feet (on the lower limbs) plantigrade, and with a well-
developed projecting heel; two pectoral mamme, and the
coceyx not projecting.

All these are, however, physical characters : there are others
of a far higher order, Whicﬁ establish an immeasurable interval
between our species and-all other animals. Man is especially
distinguished from ‘even the most highly organized bemgs by
his understanding,® his perfectibility, his knowledge of God,
his idea of the infinite, his love of the beautiful, and by his
moral sentiment.® Thus, the great Linneeus, in his Systema
Nature, after bestowing upon man the name of Sariexs, did
not draw up for our species a series of distinctive characters
taken from the numiber, the proportion, or the form of the
bodily organs, in the manner he has done for all other living
beings. He justly despised the hands, the feet, the teeth, and
the mamme ; he confined himself to writing after the generic
name Homo, and repeated after his specific name these pro-
found and significant words: NoSCE TE 1psUM!?

! Manuwm pollex plané oppositus.

3 Calcaneum prominens et validum. i '

3 Mamme pectorales, duce.

* Coccyx abbreviatus.—To these have also been added the lobule of the
ear, and the presence, in the woman, of the hymen and the menses.

§ «Man surpasses in dignity all created things by that emanation from
the Divine nature, which animates and enlightens him.” (Daubenton.)

S “In him we find religion, justice, prudence, piety, modesty, clemency,
valour, endurance, faith, and numerous other virtues which are not met
with in animals.” (A. Paré.) ‘

? “NoscE TE IPSUM gradus est primus sapientice, dictumgue Solonis,
quondam scriptum litteris aureis supra Dianc templum.” (Linn.)—Erx-
leben does not give the words nosce fe ipsum as the specific character.
After the generic name, he distinguishes man by the following attributes:
¢ Dentes primores incisores, supra et infera IV. Laniarii conici longitu-
dine cequales. IManus in palmis, nor vn plantis : Mamme pectorales I1.
Caudo, nulla.” This i3 a very complete and scientific description.
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CHAPTER IIL
ANATOMY OF MAXN.

Max is provided with an internal osseous skeleton. This
skeleton has an axis or column formed of 32 vertebrz, consisting
of 7 cervieal, 12 dorsal, 5 lumbar, 5 sacral, and 3 coceygeal.

The head is placed at the upper part of the vertebral
colunin: it is composeéd of the cranium and face. In the
cranium there are 8 bones: 1 oceipital, 2 temporal, 2 parietal,
1 frontal, 1 ethmoid, and 1 sphenoid. In the face there are
14 bones: 2 superior maxillary, 2 malar, 2 nasal, 2 palatine,
1 vomer, 2 inferior spongy bones, 2 lachrymal, and 1 inferior
maxillary. Eachi jaw possesses 16 teeth: viz., 4 incisors in the
centre, 2 canines, 1 on either side, and 10 molars or tuber-
culated grinders, 5 at each extremity, divided into false molars
and true molars; the canines are somewhat pointed and pro-
ject slightly beyond the edges of the incisors and the tubercles
of the molars.

Man has 12 pairs of ribs articulated with the vertebral
column, 7 superior pairs or true ribs, which are united ante-
riorly to the sternum by cartilaginous processes, and 5 inferior
pairs or false ribs which anteriorlf' are free.

A portion of the vertebral column with the ribs and the
sternum bound the chest or thorax, a large conical cavity
which occupies the anterior and superior part of the trunk.

The inferior extremity of the vertebral column or coccyx has
above it a large pyramidal and triangular bone, termed the
1s)ncrum; this bone is united at the sides with the iliac or hip

ones.

The coceyx, the sacrum, and the two ossa innominata form
another large irregular cavity, which is open above and below,
but closed in front, and is known as the pelvis.

Between the pelvis and the thorax is the abdomen.

In man, the upper or thoracic limbs are attached to the
superior and lateral parts of the trunk; each consists of a
shoulder, arm, fore-arm, and hand.

The shoulder is formed in front by the clavicle and behind
by the scapula. The arm consists of the humerus; the fore-
arm has the radius on its outer and the ulna on its inner side.
The hand is divided into the carpus, metacarpus, and fingers.
The carpus has 8 bones arranged n two rows: in the first row,
passing from without inwards, is the scaphoid, the semilunar,

B2
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the cuneiform, and the pisiform bone; in the second and in
the same order is the trapezium, the trapezoid, the os mag-
num, and the unciform bone. The metacarpus is formed by
5 bones, named aceording to their numerical order from with-
out to within. The fingers are 5 in number in each hand;
they are named thumb, index, middle, ring, and little finger,
or in their numerical order, passing from without inwards;
each has three phalanges, except the thumb, which has only
two.

The lower or abdominal limbs are articulated with the
inferior or lateral parts of the trunk, and consist, like the
superior, of four divisions—the hip, thigh, leg, and foot.

The hip bone, the analogue of the scapula, forms a part of
the pelvis, which has been previously spoken of. The thigh
has only a single bone, the femur. The leg has the fibula on
its outer, the tibia on its inner side, and the patella in front
and above. The foot is divided into the tarsus, metatarsus,
and toes. The tarsus is composed of 7 bones: viz., the calea-
neum, the astragalus, the scaphoid, the cuboid, and the 3
cuneiform bones. The metatarsus is composed of 5 bones,
arranged parallel to each other, and named aecording to their
numerical order, from within outwards. The toes are 5 in
number, and are also named after their numerical order and
in the same direction: each has three phalanges, except the
great toe, which has only two.

In man, the length from the bend of the body to the sole of
the foot is generally equal to half his height. The distance
from the extremity of one middle finger to that of the other,
when the arms are extended, is equal to the height of his body.

‘When the body is of average stoutness, the height is equal
to five times its diameter.

The head and neck equal the sixth, and the head alone the
seventh and a half part of the entire height of the body. The
long diameter of the face represents the tenth part, and the
latter is equal to the length of the palm of the hand.

Man is remarkable for the general weakness of his organs
at the period of birth, and for the length of time required for
his physical education. He is partly naked and partly
covered ; his hair is distinguished for its length.

The human species is especially frugivorous. Man drinks
without being impelled to it by thirst, and he alone makes use
of compound and fermented liquors. The latter he obtains
from the grape, the sugar-cane, barley, rice, dates, the cocoa-
nut, the berries of the juniper-tree, from the twigs of the pine
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and the birch, from the sap of certain trees, and from the
milk of several of the mammalia.

His frugivorous nature accords with the character of his
teeth, while his stomach is simple, and his alimentary canal of
moderate length. The intestines are divided into the small
and large intestines, the latter being provided with a rudimen-
tary emcal appendage. The great omentum hangs in front of
the abdominal viscera, as far as the pelvis. The heart is placed
obliquely upon the diaphragm, with its apex inclined towards
the left side.

The human head has a facial angle which varies between 85°
and 64°. The maximum of 85° oceurs in the European (fig. 1) ;

Fig. 1. Fig. 2.

it is 75°in the Chinese; and 70° in the Negro (fig. 2). [In
the adult Chimpanzee, the facial angle is only 35°, and in the
Orang 30°. Professor Owen has shown that the measure-
ments, which assigned a higher development of the facial angle
to these anthropoid apes, were made on young animals,
before the enormous canines of the second set of teeth had
made their appearance and before the large elongated muzzle
of the full-grown animal had become developed. ]

The human brain is distinguished by several important
characters; such as the great development of its anterior
lobes, and of the corpus eallosum, }:IY the number of its convo-
lutions and anfractuosities, by the depth of the latter, and, as
a neeessary consequence, by the great extent of the cerebral
surface ; it has been calculated that the volume of the ence-
phalon is to that of the body as 1 to 28.! Its average weight

! In the Saimiri [a small species of monkey inhabiting Brazil, scarcely
more than 10 inches in lengtﬁ, exclusive of the tail] the proportion is as
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is about 440z. 80grs. avoirdupois.! The posterior portions of
the hemispheres overlap the cerebellum. ‘

[The following tables of the average weight and relative size
of the brain are taken from a paper by the late Dr. John
Reid, in the London and Edinburgh Monthly Journal of
Medical Science, for April, 1843.

TasiE I.

Average Weight of the Encephalon between 25 and 55 years of
age, in the two Sexes. Males, 53 brains weighed. Females,
36 brains weighed. - : £

Maves. Femares.  DIFFERENCE IN
. FAVOUR OF MALES.
1b. 0z. dr. 1b.oz. dr. = oz dr.
50 3% 44 8% 5 11
Average weight of encephalon or or
. (8 2 8¢ 212 8

Tiedman says, * The female brain is lighter than that of the
male. It varies between 2lbs. 8oz. and 3lbs. 1loz. troy. I
never found a female brain that weighed 4lbs. The brain of a
girl, an idiot, sixteen years old, weighed only 1lb. Goz. 1dr.
The female brain weighs on an average from 4 to 8oz. less
than that of the male; and this difference is already per-
ceptible in a new-born child.

“The brain arrives, on an average, at its full size towards the
seventh and eighth year. Soemmering says, erroneously, that
the brain does not increase after the third year. Gall and
Spurzheim, on the other hand, are of opinion that the brain
continues to grow till the fourteenth year. The brothers
‘Wenzel have shown that the brain arrives at its full growth
about the seventh year. This is confirmed by Hamilton’s
researches.

“ Desmoulins is of opinion that the brain decreases in old
people. From this circumstance he explains the diminution

1:22; in some birds as 1 : 20 :18 :16 or : 12, The last proportion
occurs in the tom-tit. (Is. Geoffroy Saint-Hilaire).

! That of Dupuytren weighed 500z. 286 grains, avoirdupois, which is
‘probably the maximum weight. The weight of 640z. 191grs. avoirdu-
pois, which has been assigned to Cuvier's brain, must be regarded as an
exaggeration; while that of 780z. 606grs. and of nearly 790z. avoirdupois,
which are supposed to have been the weight of the brains of Byron and of
Cromwell, are impossible. [The brain of the late Dr, Ambercrombie
.weighed about 680z. avoirdupois. See Cormack’s Journal, Dec., 1844.]
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‘of the functions of the nervous system and intellectual powers.
‘The truth of this assertion has not as yet been determined.
The brothers, Wenzel and Hamilton deny it.
“Tt is remarkable that the brain of a man, eighty-two years
‘old, was very small and weighed but 3lbs. 20z. 8dr.; and the
brain of a woman, about eighty years old, weighed but
‘2lbs. 9oz. 1dr. I have generally found the cavity of the skull
‘smaller in old men than in middle-aged persons. It appears
‘to me, therefore, probable that the brain really decreases in
old age, only more remarkable in some persons than in
~others.”!
The following are the results obtained by Dr. Reid, with
reference to the weight of the brain at different periods of life.

Tasre II.

Males: number of brains Females : number of brains
weighed, 154. weighed, 97.

Age.  |Number | Encephalon. Age. Number, Encephalon.
Years. |weighed.| oz.  dr. Yecars. weighed.1 o' - dF.

1to 4 39 43| 2t04 6 |37 9
5 43 10| 5,7 3 |39 93
46 23| 7,8 3. |42 73
& SR = g
a7, 183 1 = i g P
4 152 10 16,20 8 |44 11}
.30 | 25 |50 94|20 ,80| 18 |45 23
30,40 | 23 |51 15 |30, 40| 23 |44 1}
18
5
11
2

e
o
S we

40 , 50 | 34 |48 131 |40 ,, 50 44 104
50,60 29 |50 2 |50, 60 45 43
60, 70| 8 |50 65]60, 70 42 148
70&upw. 7 |48 4% | 70&upw. 38 8}

This table shows that the brain attains its greatest absolute
weight at an early age. The maximum is found in the table
of the male brains at between 16 and 20. Dr. Reid, however,
states that this apparent excess of weight at that period over
the next forty years must have arisen from sources of fallacy
incidental to insufficient data. And in the group between 40
and 50, Dr. Reid states that some brains much below the

! Tiedman on the Brain of the Negro compared with that of the Euro-
pean and the Orang Otang, Phil. Trans. 1836.
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average were found, so as to leave no doubt that the average
weight in that group was to be attributed to that circum-
stance. &z

A decided diminution in the weight of the brain was noticed
in females above 60 years of age, but among the males this was
not apparent until a later period.

“ Anatomists,” says Tiedman, “differ very much as to the
weight of the brain compared with the bulk and weight of the
body ; for the weight of the body varies so much, that it is im-
possible to determine accurately the proportion between it and
the brain. The weight of an adult varies from 100 to 800lbs.,
and changes both in health and when under the influence of
_disease, depending in a great measure on nutrition. The
weight of the brain, although different in adults, remains gene-
rally the same, unaltered by the increase or diminution of the
body. Thin persons have, therefore, relative to the size of the
body, a larger brain than stout people.

“From my researches I have drawn the following con-
clusions :

“1, The brain of the new-born child is, relatively to the size
of the body, the largest; the proportion is 1 : 6.

“2. The human brain is smaller, in comparison to the body,
the nearer man approaches to his full growth. In the second
year the proportion of the brain to the body is as 1 : 14; in
the third, 1:18; in the fifteenth, 1:24. In a full-grown
man, between the age of 20 and 70 years, as 1 : 35 to 45. In
lean persons the proportion is often as 1 : 22 to 27; in stout
persons as 1 : 50 to 100 and more.

“3. Although Aristotle has remarked that the female brain
is absolutely smaller than the male, it is nevertheless not
relatively smaller compared with the body; for the female
body is, in general, lighter than that of the male. The female
brain is for the most part even larger than the male, compared
with the size of the body.”

The brain of a man, eighty-two years old, was very small and
weighed but 3lbs. 20z. 8dr.; and the brain of a woman, about
eighty years old, weighed 2lbs. 9oz. 1dr.t

The following table gives the results obtained by Dr. Reid
from the examination of 92 bodies.

L Opus cit.
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Tasie IIL
Relative Weight of the Encephalon to the entire Body.

Males: number of brains Females : number of brains
weighed, 57. weighed, 35.
Age. Number|Encephaloa. Age. Number | Encephalon.
Years. |weighed.| oz  dr. Years. (weighed.| oz. dr.
ltob 4 1 to 8} 2 to 4 4 1 to 8%
at 5 2 1, 9%8 5”7 ) o el
at 7 2 1, 1034 7, 10 3 1, 1395
18t015| 8 |1, 15418, 15| — 1,32
el T s i s L 16 ,, 20 3 1,, 30}
20 ,, 30 11 1, 85%% 20 ,, 30 4 1 ,, 335%
30 ,, 40 6 1, 8784 80 ,, 40 8 1, 34§
» 00 | 14 1,, 38 40 ,, 50 5 1, 35
50 ,, 60 [ 11 1, 36% |50, 60 2 1, 3874
60,70 | 4 |1, 380f 60&upw| 6 |1, 38

Man’s face is more or less flat (os sublime), while that of

animals is grovided with a snout, which is more or less pro-
jecting (os bestiale). The human face is small relatively to the
size of the cranium ; it is short, and has a vertical or slightly
oblique direction. The forehead projects, and the features
portray every thought and every change of feeling.
_ The organs of the senses are well developed. That of touch
is extremely fine, owing to the form of the hand, the softness
and flexibility of the skin, and the various positions which the
thumb is caﬁ)able of assuming.! Taste is very delicate; and
that of smell easily distinguishes between different odours.
The ear has a marvellous power of appreciating the different
intonations of sound ; and sight, although restricted to a short
distance, is nevertheless clear and distinct. The latter acts in
front, and not at the sides of the body, thereby producing
greater concentration and unity in its action.

Man alone is cosmopolitan ; for he only is acquainted with
the use of fire and clothing. He appreciates and seeks for
causes. He observes the actual, he conceives the possible, and
doubts the supernatural. (Bourdon.) He delights in amuse-

! In the monkeys it is the posterior pair of extremities which are best
adapted for prehension, and not the anterior or superior pair, as in man.
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ment and luxury ; he hopes and repents ; he laughs and weeps ;
he has the wonderful faculty of expressing abstract notions by
the aid of sound, and it is upon this faculty that his memory
and'his power of reasoning depend. (Cuvier.) The distinction
which reason establishes between man and animals is so great
that the most degraded Hottentot is capable of governing the
most perféct of the mammalia, whethér in the form of a
mischievous monkey or of the sagacious elephant ; he commands
them, he compels them to obey him, and renders them subser-
vient to his use. (Adanson.) Bl
Man has been justly pronounced the chief of animals and
the king of nature.” He has no other masters than his own
passions and his fellow-men ; his superiority does not depend
upon the strength of his body or the perfection of his senses,
but upon the faculties of his soul and the powers of his mind.?
He has measured the course of the stars, and calculated the
period of their return. He has invented signs in which to
embodyhis ideas, and by which he can preserve and transmit
them to posterity.* Lastly, the multiplicity of his industrial
occupations bears a direct relation to the variety of s amuse-
ments and the extent of his dominions. B
«  Man’s body 1s adapted to the erect position. . His upright-
.ness results partly from the central situation of the occipital
foramen (Daubenton), and to an arrangement of the vertebral
-column, which is peculiar to himseltf (Serres). [In a well-
formed European skull, the plane of the occipital foramen is
horizontal, and its anterior extremity is about half way between
.the tuberosity of the occipital bone and the incisors of the
.upper jaw. This central position of the occipital foramen and
.the condyles is one of the great peculiarities of man, who is
.destined to stand erect. His head, therefore, is almost equally
_balanced on the top of the spine. In monkeys, who hold a
.middle rank between man and quadrupeds, the foramen
.magnum is placed farther back ; in the orang-utan, it is about
Awice as far from the foramina incisiva as from the back of the
-bead. Consequently, although monkeys can stand erect for a

! “He comes naked upon the earth . . . to his great profit and advan-
‘tage he is armed with understanding and clothed with reason.” (A. Paré.)
““Man is a philosophical animal.” (Virey.)

. * “Man is more excellent and perfect than all the animals.” (A. Paré.)

3 ¢ Robur et vires in sapientia.” (Eustachi.) :

4 «“He has reduced to writing the doctrines and speculations of philoso-
‘phers, so that by this means we are still able to converse and to dispute
with Plato, Aristotle, and the other writers of antiquity.” (A. Paré.)
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time, they cannot do so long.}] Man’s back is less covered, or,
more correctly speaking, it is more naked than his chest or his
abdomen; a character which does not belong to any other
_mammalian animal. (Blumenbach.) His foot is large and pro-
vided with a projecting heel, upon which the leg is placed in a
vertical position; the toes are short and possess but little
flexibility, and the great toe, although larger and longer than
the others, cannot be opposed to them. The muscles which
maintain the foot and the thigh in a state of extension are
exceedingly powerful, and form the calf and the buttock. The
Eelv‘is is large, the legs are placed apart and give firmness to the

ipedal and erect position. Man could not, even if he wished
.it, move conveniently upon all four limbs. The inferior extremi~
ties, now become posterior, would be too long relatively to the
superior, which would be similarly converted into anterior
extremities. The length of the thighs would always bring the
knees against the ground. The shoulders, placed too widely
all)art, and the arms carried too far from the medium line, would
ill support the anterior part of the body. The heel would nof
rest upon the ground. The weight of the head would not
be properly sustained. The eyes, instead of looking forward,
would be directed towards the ground. The arteries which
supply the brain not subdividing as in most quarupeds, the
blood which is requisite for the supply of so large an organ
would be poured into it with too much force, and frequent
apoplexies would be the result of the horizontal position.
(Cuvier.)

The straight and erect attitude of man is that of command.
His head, directed towards the heavens, offers an august and
dignified countenance. (Adanson.) It has been truly observed,
that the erect attitude of man constitutes one of his great
ghysical distinctions, even as his intelligence forms a moral

istinetion., ‘

The nearly equal number of individuals belonging to the
two sexes proves that monogamy is the natural condition of
man.

The male organ contains no central bone; it hangs in front
of the pubis, and the prepuce does not attach it to the abdomen.
This foll)d of the skin covers the gland more or less completely,
and is provided with its proper frenum. The scrotum is placed
externally, and is lax and wrinkled.

} 7H uman Osteology, by Luther Holden, p. 117, 2nd edition. London,
1857. X ’ ; !
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The womb is a simple oval cavity; at the entrance of the
vagina there is generally a hymen or caruncule myrtiformes.
The mamme are placed on the chest, and thus accord with the
facility with which the female carries her infant in her arms.
(Cuvier.)

The human female has usually one young at a birth. Out
of 150 to 200 deliveries there does not occur above one example
of twins. It is extremely rare to meet with more. The
duration of pregnancy is nine months. Children born before
the seventh month seldom live.

A feetus of a month old is from .02 to .03 of an inch in
length ; at two months it measures from an inch to an inch
‘and a half; at three months from two to two and a half inches;
at five months from eight and a half to ten and a half inches;
at seven months from thirteen to fourteen inches; at eight
months from nearly fourteen to fifteen inches; and at nine
months eighteen inches and a half.

[According to Miiller an embryo of the fourth week measures
3} lines. At the commencement of the second month the length
of the embryo extends to a few lines or half an inch. The extre-
mities are visible in the form of leaf-like appendages, and the
cavity of the mouth exists, and is wide open. In the course of
the third month the feetus acquires the length of two and a half
or three inches ; in the fourth, during which the sex becomes
distinguishable, it reaches to four inches; and in the fifth to
twelve inches. At this period oceur the formation of the fat,
and the further development of the rudimentary horny
structures, the nails and the down, lanugo, which appears over
the whole surface, and the eyelids coalesce. In the fifth month,
also, the movements of the embryo are felt by the mother. A
feetus born during the sizth month breathes, but does not con-
tinue to live. In the seventh lunar month the embryo acquires
the length of 16 inches or more, and if expelled from the
‘uterus is sometimes capable of living. In the eighth lunar
month its length is 161 inches; the testes at this period
descend from the abdominal cavity through the inguinal ring
into the serotum, which had hitherto the form of empty folds
of the skin, and the eyelids become free. In the ninth month
the hair appears on the head, and the embryo measures 17
inches in length. 1In the tenth lunar month its length reaches
18 or 20 inches.1] -

The milk teeth begin to appear some months after birth

! See Miiller's Elements of Physiology, transl. by Baly, vol. ii. pp. 1588
—1594. London, 1842. y
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[between the fifth and eighth.r] The incisors are the first
teeth which are cut [those of the lower jaw generally preceding
the upper by a week or two]. At two years of age [or from
that to two and a half ] the healthy child is provided with
twenty teeth, These teeth begin to be shed about the seventh
year, and are replaced by others. Of the twelve molar teeth,
which are never shed, four make their appearance at the age of
four years and a half, four at nine years of age, and four much
later. The latter, termed the wisdom teeth, sometimes show
themselves towards the twentieth year, but occasionally not
until after the fortieth.

[The periods mentioned in the preceding paragraph for the
aﬁpearance of the permanent molars differ materially from
those at which they occur in this country. The first per-
manent molars do not appear before the seventh year, and
sometimes the four are not through the gum until the ninth
year. The second are in place between the twelfth and
thirteenth years. These numbers were obtained by Mr.
Saunders from the examination of a large number of children,
for the purpose of ascertaining how far the teeth might be
trusted for the purpose of determining the age of children
employed in factories, and to prevent any infringement of the
Factories Regulation Act. From all the cases which came
under his notice, Mr. Saunders has drawn the following con-
clusions,

“Thus then it appears, that of 708 children of nine years of
age, 389 would have been pronounced, on an application of this
test, to be near the completion of their ninth year; that is,
they presented the full developments of that age. But on the
principle already stated, that of reckoning the fourth tooth as
present when the three are fully developed, a still larger
majority will be obtained, and, instead of 389, the proportion
will be as follows: of 708 children, no less a number than
6530 will be fully nine years of age. What then are the
deviations exhibited by the remaining 178? They are the
following: 126 would be pronounced eight years and six
months, and the remaining 52 eight years of age, so that the
extreme déviations are only twelve months, and these only in
the inconsiderable proportion (when compared with the results
obtained by other criteria) of 82 in 708.

“Again, of 3838 children, of thirteen years of age, no less
than 294 might have been pronounced with confidence to be

' T. Bell: The Anatomy, Physiology, and Diseases of the Teeth, p. §0,
2nd edit. London, 1835.
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of that age. ~The remaining 44 would have been considered as
follows: 36 in their thirteenth, and eight near the completion
of their twelfth year.” !]

The feetus increases the more rapidly as it approaches the
period of birth. The child increases less and less as it passes
from that period.

" At birth the infant weighs from 3 kilogrammes (6:6lbs.
avoirdupois) to 3 kilogrammes and a half (7-71bs avoirdupois).
It has attained more than one quarter of its full height; at
two years and a half it has acquired the half, and at nine or-
ten years of age the three quarters. At thirty years of age it
ceases to'grow.

* [The length of the new-born infant varies from about 16
mmches to 22; the average, probably, being between 18 and
19, though Roederer states it to be 20} inches. The mean
weight is about 7lbs. avoirdupois, or one twentieth of that of
the adult. Dr. William Hunter states, that of many thou-
sand new-born perfect infants weighed at the British Hospital,
in London, by Dr. Macaulay, the smallest was about 4lbs.,
the largest 11lbs. 20z., while the greater number varied from
5 to 8lbs. The average weight of 26 children at the natural
period, weighed by Roederer, was about 61lbs.; the lightest
51lbs.; and the heaviest 8lbs. The length of male slightly
exceeds that of female children, while the difference in weight
is estimated by Dr. Clarke at about 9oz. avoirdupois. - In the
case of twins, the average weight of each twin i1s in general
less than that of children born at single births, though the
combined weight of both is greater. Dr. Clarke found that the
average weight of twelve twins was 11lbs. avoirdupois each
pair ; the heaviest being 18Ibs., and the lightest 831bs.]

* The average height of a man is 5-378 feet.> A man is con-
sidered to be of the ordinary height when he measures from
5249 to 5754 feet. The woman is somewhat shorter. A
man is said to be short when he is much under 5:249 feet, and
is called tall when he is above 5754 feet in height. Men who
do not measure 3:280 feet are dwarfs, while those who exceed
6560 feet are giants.*

! Medical Gazette, vol. ii., 1837-38, p. 492. See also Mr. Saunders’s
work, entitled, The Teeth a Test of Age.

? T. H. Tanner, M.D., F.L.S.: A Practical Treatise on the Diseases of
Infancy and Childhood, p. 16. London, 1858.

# According to Tenon it is 5495 ; according to Lélut, 5°436 ; and accord-
ing te Silbermann, 5:429 feet.- 1 :

* By raising his arms in the air a man measures from the sole of his
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[The skeleton of O’Byrne, the Irish giant, which is preserved
in the College of Surgeons, measures eight feet from the
vertex to the sole of the foot. In the annual ‘- Register
Chronicle, for June, 1783 (vol. xxvi. p. 209), it is stated
that in August, 1780, O’Byrne measured eight feet, that in:
1782 he had gained two ches, and after he was dead he
measured eight feet four inches. He died in 1783, aged only:
22 his death was hastened by excessive drinking, to which he
was always addicted. None of his family were of more than
ordinary stature. ]

The varieties of the human race which differ most as re-
gards height are the Boschesmans and the Patagonians.
Putting aside the exaggerated statements of some travellers,
we find that the proportion of their heights is as 8 to 27.!

[Darwin, in his interesting narrative of the voyage of the
Beagle, when speaking of the Patagonians, says: ¢Their
height appears greater than it really is, from their large
guanaco mantles, their long flowing hair, and general figure:
on an average their height is about six feet, with some men
taller and only a few shorter; and the women are also tall;
altogether, they are certainly the tallest race we anywhere
saw.? The skeleton of a male Boschesman in the College of
Surgeons (No. 5,357) measures four feet five inches from the
vertex to the sole of the foot. If we assume that there is the
same relative difference between the length of the skeleton
and the body of the Boschesman as there was in the case of
O’Byrne (viz., the one twenty-fifth of the whole height), then
the owner of the foregoing skeleton must have been four feet
seven inches high.] _

The average weight of mankind, without reference to age or
sex, is 1151bs. avoirdupois. That of a man is 121lbs., and that
of a woman, 110Ibs. Man attains his greatest weight at about
forty years of age, and begins to diminish very perceptibly at
sixty. The average weight of the old person, in both sexes, is
about the same as that of the individual at nineteen years of
age. .

foot to the tips of his fingers 6:560 feet, and from the sole of his foot to the
umbilicus 3-280 feet. (Silbermann.)

! It has been calculated that the difference in size between the Shetland
pony and the large English brewer's horse is as 1 to 27. Thus the varia-
tion in the size of the human race is eight times less than what occurs in
the horse.

% Charles Darwin, M.A., F.R.8. : Journal of Researches into the Natural
History and Qeology of the Countries visited during the Voyage of H.M.S.
Beagle round the World, p. 232. 2nd edit. London, 1845,
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[M. Quetelet ! has given the following table of the variation
in the weights of full-grown and well-formed persons in kilo-
grammes ; the value of the number in avoirdupois has been
placed beside them, omitting fractional parts when under half
a pound.

| Maximum. | Minimum. | Medium.
kil. Ibs. av. kil. lbs.av.| kil. Ibs.av.
Male weight .| 985 218 491 108 | 637 140
Female ,, 935 206 63-7 140 | 552 121}

_ A healthy child begins to talk when he is from twelve to
fifteen months old, the first sound which he utters amongst
nearly all nations and in almost every language are the syl-
lables ba, pa, ma, because they are the sounds which are most
easily pronounced. Some children will articulate very dis-
tinetly at two years of age, and will repeat nearly all that is
said to them ; but the majority do not talk until they are two
years and a half old, and frequently not until much later.
(Adanson.)

‘When the body has attained its full height and size, it
begins to spread and to become fat. The minute vessels are
gradually filled up, the solids are rendered more dense, and
after a life of longer or shorter duration, passed amidst more
or less excitement and anxiety, there comes old age, feebleness,
decrepitude, and death. (Cuvier.)

According to Duvillard (1806) the average duration is 284
years. According, however, to the more recent statistics, it is
3363 years.

Men who have passed the average period of life usually
attain to 70 years of age. Persons who live to a hundred are
exceedingly rare, and still more so those who exceed that age.

[The returns of the Registrar General’s Fifth Annual Report
show, that in England the average duration of life at birth is
4118 years; and in children who have attained the age of one
year it is 47'71 years for the male, or 4855 years for the
female ; and for all children without reference to the sex it is
48°13 years.

The following remarks are taken from Dr. Tanner’s work on
the diseases of children :* \

“Let us suppose,” says this writer, “that 100,000 chil-
dren were born alive on the 1lst January, 1841; and that

I« Annales & Hygiene Publique,” &e., tom. x. p. 27.
2 Op. cit. p. 6.
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they were the offspring of all ranks and classes of Englishmen.
From the usual proportion of the two sexes registered, it will
appear, that 51,274 were boys, and 48,726 girls. Of the
100,000 children, 14,631 have perished during the first year,
leaving 85,369 alive on the 1st January, 1842; they were
exactly a year old, and are placed against the age ‘1’ in the
table. On the 1st January, 1843, the survivors were two
years old, and in number 80,102 ; so that 5,267 have died in
the second year. On 1st January, 1846, the fifth birthday
was attained, and there were 74,201 living. Consequently, in
the first five years, 25,799 children out of 100,000 have died.
During the next five years, when the children leave home
more, and when—as it appears from the parliamentary
returns—great numbers pass part of the day at school, the
mortality becomes considerably less, so that we find 70,612
alive at the age of ten; while f?rr'om ten to fifteen the loss is
small, 68,627 living to the latter age. The loss of life among
girls now becomes rather greater than among boys, and it
continues so for the eusuing five years, when both sexes are
more detached from the care of their parents, and the majority
pursue the professions or trades by which they afterwards
gain a livelihood. The mortality appears to increase rather
rapidly from twelve to fifteen; an}d) then at a slow regular
rate from the age of fifteen to fifty-five: 66,059 attained the
age of twenty. It was stated that 51,274 boys were born
alive to 48,726 girls; but the mortality in infancy is greater
among boys than girls; so that 31,958 males attain the age
of twenty-five, and 81,623 females attain the age of twenty-
four. This is about the average age of marriage in England,
and the number of the two sexes is then nearly equal. The
chance of living from twenty-five to forty-five is rather in
favour of English women ; the violent deaths of men counter-
balancing the dangers of child-bearing. At the age of sixty
37,996 will be still alive, while 24,581 attain the age of
seventy ; ¢. e., 11,823 men, and 12,708 women, the mortality of
the latter being less than that of the former after fifty-five.
At the age of eighty, there is but little doubt that about 9,000
of the 100,000 will still be found alive; but after this period
the observations grow uncertain, although we may caleulate
that 1,140 will attain the age of ninety, 16 will be centena-
rians, and 1 man and 1 woman, out of the 100,000, may
remain to complete their one hundred and fourth year.

“Yor convenience of reference, these calculations are
arranged in the following table, which also contains a register

G
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showing the expectation of life ; i. e., the mean number of years
which, at any given age, the members of a community, taken
one with another, may expect to live. The mean duration of
life is found by adding the age to the expectation of life:
thus, the mean duration of a boy’s life at five years is 54-
49:64=54-64. The probable duration of life is the age at which
a given number of children born into the world will be reduced
one half; so that there is an equal chance of their dying before
or after that age. Thus, out of 51,274 males and 48,726
females, a total of 100,000 new-born infants, about one-half
of each sex will have died before completing the age of forty-five;
so that the probable lifetime of an infant at birth is 45 years.

Lire TaBLE FOrR ENGLAND.

Expectation of Life.

Age. | Living. Males. | Females.
Persons. | Males. |Females.

0 | 100,000 | 51,274 | 48,726 || 41-18 | 40-19 | 42:18
1| 85369 | 43,104 | 42,265 || 4713 | 4671 | 4755
9| 80,102 | 40,388 | 39,714 || 4919 | 4882 | 4957
3| 77,392 | 39,018 | 38,374 || 4989 | 4952 | 5029
4| 75539 | 38,064 | 37,475 || 5011 | 4974 | 5048
5| 74,201 | 37,385 | 36,816 | 5001 | 49-64 | 50-38
10 | 70,612 | 35,564 | 35,048 || 47-44 | 47-08 | 4781
15 | 68,627 | 84,573 | 34,054 | 4374 | 43:35 | 4413
20 | 66,059 | 33324 | 32,735 | 4034 | 39'88 | 4081
25 | 63,295 | 31,958 | 31,337 || 36:99 | 36:47 | 3752
30 | 60,332 | 30473 | 29,859 || 33-68 | 33-13 | 3425
85 | 57,172 | 28,867 | 28,305 || 30-40 | 2983 | 3099
40 | 53,825 | 27,145 | 26,680 || 27-14 | 2656 | 2772
45 | 50,301 | 25311 | 24,990 || 23'86 | 23:30 | 2443
50 | 46,621 | 23,376 | 23,245 || 20:55 | 2002 | 21-07
55 | 42,796 | 21,355 | 21,441 || 1716 | 1668 | 17-63
60 | 37,996 | 18,808 | 19,188 || 14:00 | 13:59 | 1440
65 | 31,852 | 15,589 | 16,263 || 11-20 | 1086 | 11°52
70 | 24,531 | 11,823 | 12,708 | 878 | 851 | 903
75 | 16,664 | 7867 | 8,797 | 674 | 653 | 692
80| 9398 | 4316 | 5082 | 507 | 492| 520
85| 4,021| 1780 | 2241 | 875 | 364| 383
90| 1,140 | 481 659 | 274 268 277
95 174 69 105 || 213 | 222 | 206
100 16 7 3 S TSR .
104 2 1 (% RS AT
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“ This table reads thus: Of 100,000 births, 51,274 will be
male children, and 48,726 females; of which number 85,369
will be alive at the end of one year, or 43,104 males, and 42,265
females. So again, of the 100,000, one male and one female
will live to the age of 104.

“To learn the expectation of life the table should be read as
follows: At birth, a child’s expectation of life is 4118 years;
if a boy, 40-19 years; if a girl, 42'18 years. Again, at the age
of 40, a person’s expectation of life 13 2714 years; hence the
mean age to which persons who attain the age of 40 live, is
40+4-2714=67-14 years.”]

The period when man is capable of reproducing his species is
that of puberty ; this occurs at from twelve to sixteen years in
the male, and from eleven to fourteen in the female. The
circumstances being otherwise the same, this period occurs
earlier in hot climates than in those which are temperate, and
in the latter sooner than those in which are cold.

Puberty is the spring-time of human life. Up to this period
unature has only supplied the child with what was necessary for
its nourishment ang for its growth. His life has been confined
to himself, he has been incapable of transmitting it; but the
moment when puberty arrives he has acquired, not only all that
is necessary for his individual existence, but he can also impart
existence to others. (Adanson.) This superfluity of life, which
seeks to extend itself without, 1s marked by several signs, such
as a change in the voice, the growth of the beard, the enlarge-
ment of the throat, and the development of the sexual organs.

CHAPTER IIIL

OF A SUPPOSED WILD MAN.

Doks man exist, or has he ever existed, in a wild state ?
The answer is, and should be, in the negative. Man (Homo
sapiens) 1s essentially a social being.! If when he first apgeared
upon the earth, he remained for a time in the so called state
of nature he must rapidly have emerged from that condition.
But this early stage of society was never similar or analogous
to the kind of life which is led by even the most perfect of the

!\ Zaov moAlrikdy. (Aristotle.)
c 2
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mammalian animals. The least enlightened populations, and the
lowest islanders, have always presented themselves in the con-
dition of a society more or less perfectly organized ; sometimes
even remarkably so, and manifesting, not only a craving for
civilization, but also the capacity of attaining it. In fact, even
in the smallest tribes, it is easy to recognise the presence and
influence of those important moral instincts which relate to
family, to property, and to religion.

Human society is essentially distinguished from every
association of animals, such as those of beavers, bees, or
ants, both by the motives which produce it, the advantages
which are derived from it, and by its progress towards per-
fection. (Rullier.)

It is with regret that we find a great naturalist admitting for
the noblest of living beings the existence of a savage type
(ferus),! to which he gives as characters the quadrupedal
station, the absence of speech, and a covering of hair (¢etrapus,
mutus, hirsutus).?

Several writers have published- apocryphal histories of
miserable individuals belonging to our species, who, having
been abandoned either through poverty or crime, have lived in
woods, and caverns, amidst the beasts of the fields. These
persons, having lost the power of speech, could only utter
discordant and inarticulate souuds, and approached to a state
of imbecility.

It would be folly to seek with Lamettrie,® in these rare and
happily exceptional cases, the primitive type of the human race.
These degenerated beings are physical and moral aberrations
from the normal or eivilized man, and not individuals who have
returned to the primitive condition from which ecivilization
originated.

Linn®us mentions nine of these cases; but he does not
inquire into their origin, their authenticity, or their scientific
value; he gives them without order or date, and without
detail or comment. All these unhappy beings are children,
not a single adult is amongst them ;* a very remarkable circum-

! Homo ferus (Linn.) non est varietas. (Exerleben.)

? Aristotle and Pliny also believed in the existence of a wild type of the
human race.

3 De Lamettrie has related several examples, and from them he has
drawn the six characters which he assigns to man iz a state of nature.

* Larrey has spoken in a vague manner of a wild man whose skeleton he
saw at Wilna. His description, which was probably taken from some
hasty notes made at the time, seems to have been written under the pre-
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stance, and one which shows that a state of isolation is not
that which is adapted to our species. Some of these children
have been found with herds of sheep and oxen, and others
even amongst wolves and bears! It is on this account that
Linnzus has characterized them by epithets indicative of their
singular association (juvinis ovinus, bovinus, lupinus, ursinus).

‘When we inquire into the origin of these cases, we are
astonished at the contradictions, the falsehoods, and the
absurdities which we meet with.

The following are two of the best authenticated examples :
The Young Girl of Champagne, and the Young Savage of Tarn.

1. The young girl of Champagne (puella Campanica, Linn.) had
lived in the woods, in the midst of the wild animals, but it was
not known what were the circumstances which led to this.
She was captured and taken to a chateau in the neighbourhood
where she was brought up. She resided for a long time in
Paris, and was known by the name of Mademoiselle Leblanc.
‘We are indebted for her history to M. Racine.

In the month of September, 1731, the servants of the
Chateau de Sogny, near Chalons-sur-Marne, one night per-
ceived a sort of phantom on an apple-tree in the garden ; they
approached without noise and succeeded in surrounding the
tree. But, suddenly, the phantom leaped over their heads,
then over the wall of the garden and fled to the woods, where
it mounted a large tree. The master of the chateau directed
his servants, with the assistance of the country people, to cut
down the tree ; it was necessary to serve several in the same
way, in consequence of the phantom throwing itself from tree
to tree. It was suspected that it was a young savage of the
female sex, and the people endeavoured to pursuade her to
descend. The mistress of the chateau, thinking that hunger
and thirst would soon induce her to do so, ordered a bowl of
water and some food to be placed at the trunk of the tree.
The young girl, for such it proved to be, tempted by the sight,
partly descended and then remounted. At len i she came
down and proceeded to drink; she performed this act by
dipping her chin in up to the mouth, and swallowed the liquid
in the same manner as a horse.

‘When she was secured, the nails both of her hands and feet
were very long and exceedingly strong, giving her great facility
in grasging the branches of the trees, and probably assisting
her to destroy the wild animals. The colour of her body was

conceived notion that the skeleton bore a strong resemblance to that of the
Orang-utan !
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of a blackish cast, but this disappeared with the change in her
mode of living.

Taken to the chateau, she immediately seized upon some
raw fowls, which the cook had in his hands. She was not
acquainted with any language, or articulate sound, but merely
uttered harsh gutteral cries. She was, however, able to imitate
the voices of certain quadrupeds and birds.

In winter time she was compelled to cover herself with
the skins of animals; but at all seasons of the year she must
have worn a girdle, to which she attached a short round club,
which she made use of to protect herself from the wild beasts.
She once, as she afterwards related, felled a wolf with a single
blow on the head. When she killed a hare with her stick,
she skinned it and eat it; when, however, she had huunted one
down, she opened a vein with one of her nails, drank the blood
and threw the rest away. Her mode of running was very
surprising ; there appeared to be scarcely any motion in her
feet and body, so that she seemed to glide along rather than
run. She exhibited the same agility in swimming and secured
fish by diving. She ate the latter with great relish. She was
able to remain a long time beneath the water, so that one
would have supposed that the water was her natural element.

‘When she acquired the power of speech, she related that
she had lost a companion of her own age, with whom she used
to live. They were both swimming in & river (no doubt, the
Marne) when they heard a noise which induced them to dive :
it was a sportsman, who having mistaken them at a distance
for water-fowls, had fired at them ; they came out some way
off and went into a wood, where they found a chaplet, which
both of them wanted for the purpose of making themselves
bracelets, her sister having struck her on the arm, she returned
it by a blow on the head, so violent, that as she expressed it
her sister became red. Prompted by that naturalp impulse
which leads us to succour those of our own kind, she immedi-
ately went in search of a tree which yielded a gum that,
according to her, would cure the injury she had inflicted ; when
she returned her wounded companion was gone, and she never
saw her again.

The exact age of the girl could not be ascertained, nor the
locality from whence she had come. When questioned by
gigns as to where she was born, she pointed to a tree. She
gave the persons, however, to understand that she had traversed
a great expanse of water. Condamine conceived the idea of
ascertaining the place of her birth, by presenting to her the
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roots and the fruits of various American plants, in the hope
that she might recognise amongst them some of the objects
which she had seen in her childhood, but the experiment was
unsuccessful.

For a long time she refused to be clothed.

At Paris she was placed in a convent, a solitude which was
very different from that of the woods, and rendered her
extremely melancholy.

This girl was not an idiot like most of the wild children
which have been described by writers. She knew how to cover
herself with skins to protect her from the cold, and could
arrange them with skill. She had made a belt in which to place

_her stick ; she entertained the idea of ornamenting herself with
a chaplet; she desired to cure the wound she had inflicted on
her sister, and she was acquainted with the virtues of a certain
gum. Has the most perfect and the most exalted of the
mammalia ever exhibited such signs of intelligence, or such a
combination of ideas, as was presented by this unhappy girl,
who, from having been deserted, had fallen into her degraded
condition?

2. The young boy of Tarn, commonly called the wild boy of
Aveyron, was the subject of public curiosity at the beginning of
the present century. All Paris went to see this unfortunate
being. He had received the name of Vietor. The Abbé
Bonnaterre and Dr. Itard, have each of them published a full
and most interesting account of him.

The child was eleven or twelve years old, and had been seen
several times in the wood of Lacaune (Tarn) tearing up the
ground in search of potatoes, which he eat raw; he also
collected acorns and chesnuts ; he slept upon dry leaves, and
upon any one approaching would climb into the trees.

Towards the end of the year 1799 he was met by two
sportsmen, who managed to secure him.

The child was quite naked, and his habits most disgusting ;
he was ferocious and irritable, he was subject to spasmodic
movements, which were often of a convulsive character, and he
balanced himself to and fro like the animals in a menagerie.
He would endeavour to seratch those who thwarted him, but
he evinced no kind of affection, or recognition of those who
had charge of him. He appeared to be indifferent to almost
everything, but continually endeavoured to escape from the
habitations of men, in order that he might return to the woods.

He was incapable of uttering any sound, and the nervous
system was pro%ably diseased.
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This unhappy being was taken to a village in the neighbour-
hood. He contrived to escape at the end of a week, and
regained the mountains, where he wandered about for fifteen
months, covered only with a ragged shirt, enduring the most
bitter cold and the most intense heat.

He was again captured upon his entering a lone house in
the Canton of Saint Sernin, most probably being driven to it
by want of food. He was taken to the hospital of Sainte
Affrique, thence to Rodez, and lastly, by the order of the
minister, to Paris.

He arrived in the capital towards the end of the year 1800.

His height was about four feet three inches; his skin was
white and delicate ; his hair was of a dark chesnut colour; his_
face was rounded, his physiognomy agreeable, but with little
expression ; his eyes were deep sét and black, and the eye-
lashes largely developed ; the nose long and somewhat pointed;
his smile was pleasing ; the tongue was without any malfor-
mation.

His body was covered with scars and lacerations from the
spines and branches of the trees. At the upper part of the
trachea was a transverse mark, about an inch and a half long,
which seemed to have been caused by some cutting instru-
mentAe e . !

Pinel regarded the little savage of Tarn as a miserable idiot,
attacked by an incurable disease, and pronounced him to be
incapable of instruction, or of becoming fitted for society.

Dr. Itard did not agree with this opinion, he ventured to
entertain some hopes of him, and endeavoured to bring him w
in an establishment for the deaf and dumb. He has published
a long account of the results which were obtained at the end
of nine months. It must be admitted, that, in spite of the
apparent satisfaction of the doctor, these results were far from
brilliant. AIll that can be said is, that the little savage was
not entirely wanting in intelligence. But the purely animal
functions predominated in him over all others, and his look had
always a certain amount of vacancy, which is well expressed in
the engraving of his portrait. His voice was never capable of
producing more than certain discordant and almost inarticulate
sounds.

He manifested great dislike to sitting in a chair, or sleeping
in a bed. He often crawled on his knees, almost in the
manner of a monkey. It was with difficulty that he was
taught to walk slowly. For a long time he refused all food,
either raw or cooked.
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He smelt all his food before eating it. He had not the
slightest idea of modesty.

One morning after a fall of snow he uttered a ery of distress,
and quitting his bed ran first to the window, then to the
door, then impatiently from one to the other, and at last escaped,
half dressed, into the garden. There he manifested his joy by
the most piercing cries, rolled himself in the snow, and gather-
ing it up 1 handfuls swallowed it with an incredible avidity.
(Itard.)

The origin of this child is uncertain; it was suspected that
he had been deserted when he was between four and five years
of age, and that he had, therefore, passed seven years in the
forests. Some persons, who were worthy of credit, declared
that he was the legitimate child of a notary, who had been
inhumanly abandoned, because nature had deprived him of the
power of speech.

Whatever he might have been, Pinel has justly observed
that the child was an idiot; but in the history of this idiot
there are two -circumstances related by Dr. Itard, well
deserving of attention:

1. The child sometimes went by himself into the garden
belonging to the establishment of the deaf and dumb, and
seating himself on the edge of areservoir, his balancing motion
gradually diminished, and his body became perfectly quiet ; his
countenance then assumed all the appearance of a profound
and melancholy revery ; he would remain in that state for hours,
closely watching the surface of the water, upon which, from
time to time, he would cast the fragments of the dried leaves.

2. If during the night the bright rays of the moon entered
his chamber he seldom failed to rise and place himself before
the window ; there he would remain standing during a con-
siderable part of the night, motionless, his neck extended, and
bis eyes fixed upon the distant view illuminated by the moon,
in a state of ecstatic contemplation! . . .

Has anything ever been observed in the most intelligent
monkey which could be compared to the state of revery
exhibited by this diseased and idiot child ?




26 ANTHROPOLOGY.

CHAPTER IV.
THE UNITY OF THE HUMAN SPECIES.

MAaN inhabits all the climates of the earth, with the ex-
ception of those of the polar regions. The populations of the
various countries present certain differences in the form of the
head, the expression of the countenance, the height of the
body, the proportions of the limbs, the characters of the hair,
the quantity of the beard, and in the colour of the skin.
Nevertheless there exists but one species of man, and the
populations of every country and of every period have descended
trom a common stock.

Some naturalists have endeavoured to establish several
distinet species of men.

Linneus in his Systema Nature (1766) admits two species
of men, the Homo Sapiens and the Homo Troglodytes. Under
the latter title he includes the Albino; these, however, are
persons in a state of disease, and in the present day they are
not regarded as even constituting a variety. Linneeusimagined
that this supposed second species lived in caverns, and for this
reason he bestowed upon it the name of troglodytes, charac-
terizing it by the epithet of nocturnal (nocturnus). At the
end of his Mantissa plantarwm altera, which appeared five years
after the twelfth edition of the Systema Nature, the illustrious
naturalist of Sweden committed the serious error of including
in the genus Homo an ape, the Gibbon of Buffon, which he
names Homo Lar ;' “a surprising error committed by a great
genius, which should never find imitators.” (Pouchet.)

Virey (1821) also admitted two species of men, distinguished
by the difference of aperture in the facial angle ; in the one it
varies between 85° and 90°; in the other between 75° and 82°.
In the apes it never exceeds 40°. These two species of men
include six races characterized by their colour, and these again
comprise eleven sub-races, which are arranged according to the
regions they inhabit.

Desmoulins (1824) divided the genus man into eleven species
more or less distinet; the characters he gives them are often
established with considerable ability, but they are always
insufficient to induce us to reject the unity of the human race.
He names these species: 1st, the Celfo-Seyth-Arabs; 2nd, the
Mongols ; 3rd, the Ethiopians; 4th, the Huro-Africans; 5th,
the Austro-Africans ; 6th, the Malays or Oceanians ; Tth, the

! Pithecus Lar, Geoff. Saint-Hilaire ; Simia Lar, Gmelin; Simia lon-
gimana, Schreb. ; Hylobates Lar, Bory de Saint-Vincent.
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Papous ; 8th, the Negro-Oceanians; 9th, the Australasians ;
10th, the Columbians ; 11th, the Americans.

Bory de Saint-Vincent (1825) goes even farther than
Desmoulins ; he admits fifteen species of men. These are : 1st,
the Japetic; 2nd, the Arabian ; 3rd, the Hindoo; 4th, the
Seythian ; 5th, the Sinic (Chinese); 6th, the Hyperborean ;
7th, the Neptunian; 8th, the dustralasian; 9th, the Columbian ;
10th, the American; 11th, the Patagonian; 12th, the Ethio-
pian ; 18th, the Cqffre; 14th, the Malanian ; 15th, the Hot-
tentot. He arranges these fifteen species into two tribes: 1st,
the LE10TRIX, or those with smooth hair ; this division includes
theJapetic, Arabian, Hindoo, Scythic, and Sinic speciesbelonging
to the Old World ; the Hyperborean, Neptunian, and Australa-
sian species, common to the Old and the New, and the Colum-
bian, the American and the Patagonian species, peculiar to the
New World ; 2nd, the OvLoTRIX, or those with crisp hair, con-
taining the Ethiopian, Caffre, Malanian, and Hottentot species.

In the present day man is generally regarded as constituting
a simple species, in which all the individuals are capable of
mingling indiscriminately, and are able to produce an offspring
which is as fruitful as its parents.

CHAPTER V.
OF THE RACES OF MAN.

WirLe fully admitting the unity of the human species it is
impossible not to perceive the existence of numerous distinctions
between the various nations which people the globe, and of
hereditary peculiarities which are more or less permanent. It
is a matter of convenience to designate these particular modi-
fications by the title of race, and thus, while maintaining the
unity of the species, to recognise the existence of varieties.
These races are sometimes propagated and preserved by the
act of generation, while at other times they become united
together, and are transformed by intermixture.

The idea of these modifications is extremely ancient. Moses,
and at a later period Ephorus of Cume, divided mankind, the
one into three races, after the three sons of Noah; the other
into four, after the four cardinal points.

Linnzus recognised four varieties of his Homo sapiens, cor-
responding to the four quarters into which, in his time, the
earth was divided.!

! His variety, monstrosus, cannot constitute a race.
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Blumenbach proposed to establish five races: 1st, the Cau-
casian ; 2nd, the Mongolian; 3rd, the Ethiopian; 4th, the
American ; 5th, the Malay.

M. Dumeril makes six: 1st, the Caucasian or Arab-Euro-
pean; 2nd, the Hyperborean ; 3rd, the Mongolian ; 4th, the
American ; 5th, the Malay ; 6th, the Ethiopian or Negro.

Bory de Saint-Vincent, whom we have previously seen dis-
tinguishes fifteen species of men, admits also the existence of
races and sub-races. Thus the Japetic, to which we belong, is
divided as follows :—

a. Caucasian Race (western).
A. Gens togata. { b. Pelasgic Race (southern).
c. Celtic Race (western).

Japetic species. {
d. Germanic Race (northern),

B. Gens braccata. %

—————
1st variety. 2nd variety.
Teutonic. Sclavonic.

Many naturalists, of whom we are one, admit with Cuvier
three principal races: lst, the White or Caucasian; 2nd, the
Yellow or Mongolian ; 3rd, the Black or Ethiopian.

The Caucasian Race (fig. 8) occupies the whole of Europe,

Fig. 3.—Abd-el-Kader.
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the North of Africa, and Western Asia as far as the Ganges.
It appears to have descended from the mountains of the Cau-
casus, from whence it derives its name.

The head is oval, and the forehead well developed, the eyes
are placed horizontally, the cheeks scarcely project, the jaws
are but little advanced, the hair is long and smooth, and the
skin is of a pinkish white. This race is the most intelligent.

The Mongolian Race (fig. 4) is found in Eastern Siberia,

Fig. 4.— Yeh.

Kamtschatka, Russian America, China, Japan, and the Ladrone
and Phillipine islands. It seems to have originated in the
Altai mountains.

The face is flattened, the forehead low, oblique, and square
set; the eyes straight and oblique, the cheeks projecting, the
hair straigﬂt and black, the beard thin, and the skin of an olive
colour.

The Ethiopian Race (fig. 5) inhabits Africa to the south of
the Atlas mountains. It principal centre is Ethiopia, to which
it has given its name.

The skull is compressed (fig. 6), the nose flat, the jaws pro-
Jjecting, the lips thick, the hair woolly and crisp, and the skin
more or less black. This race is the least intelligent.

There are several intermediate varieties between these three
races distinguished by characters more or less strongly marked;
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Fig. 5.—Soulouque.
these may be regarded as sub-
races. This has induced some
ethnologists to enumerate as many
as eleven varieties or sub-varieties
of the human race. To the Cou-
casion,  Mongolion, and Ethio-
pian they have added the Alleg-
hanian, American, Hyperborean,
Malay, Australasian, Malanian,
Hottentot, and Caffre races.
These divisions are contained in
o’ the most recent and important
Fig. 6. works which have been published
in this science. Their distinctive
characters accord very closely to their geographical distribution.
The following is a summary of the characters of the several
sub-races of mankind as presented by my friend M. Is.
Geoffroy Saint-Hilaire, in his last course of lectures before the
Faculty of Sciences at Paris. I have arranged them in very
nearly the same manner as this learned naturalist.
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TasLe V.
Synoptical Table of the Human Races.

g white or swarthy, beard
projecting ) ' bundant y L s DCRTOASIAY:
copper coloured, beard scanty 2. Alleghanian.
copper coloured . . . . . 3. American.
Lot tawny (small stature) . . . 4. Hyperborean
Ross depressed with the axis slightly
*] Skin. |yellow oblique . . 5. Malay.
eyes ) with the axis very
oblique - . . 6. MoxeoLIAN.
sd very depressed (skin blackish). Lower
sl limbs%ery slender . . . . . . . 7. Australian.
very black. very slender . 8. Malanian.
crisp | depressed Lower
Nose.| Skin, limbs.

well developed . 9. Ermopian,
SOV 4 o b s | ool io eir o 4 10in T ottentot,
projecting (skin bronzed). . . . . .11, Caffre.

[Dr. R. G. Latham, the latest English authority on the races
of men, in his work on the ¢ Varieties of Man ™ has divided
the human species into three primary varieties, the Mongo-
lidee, the Atlantid®e, and the Japetide. In his “ Varieties of
the Human Species,” published in Orr's “Circle of the
Sciences,” ! he has arranged them into nine principal groups.
Before enumerating these, it is necessary to observe that—

Ethnological facts are either physical or moral: physical, as
when a class is determined from the colour of the skin; moral,
%s 1:vhen one is determined from the purity or impurity of the

abits.

Moral characteristics are either philological (that is, con-
nected with the language), or non-pI}Zilological (that is, not so
connected).

The variations which occur in the different languages allow
of their being arranged under the four following heads:

1. Adptotic (from a not, and pfosis a case).—Languages with-
out inflections and monosyllabic, as the Chinese :

2. Agglutinate.—Languages which are inflectional, but
which have become so from the juxtaposition or composition
of different words.

8. Amalgamate—Languages with inflections, which cannot
be shown to have originated in separate and independent
words.

! Vol. i. p. 308.
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Anaptotic (from ana back, and ptosis a ease).—Ianguages
which, like the English, once possessed inflections, but have
fallen back or lost them.

Grour 1.—Physiognomy : Mongol. Language : Monosyl-
labic. Adrea: Ladakb, Bulistan (or Little Tibet), Tibet,
Nepal, Sikkim, Butan, Northern India, Arakhan, the Burmese
Empire, Siam Cambojia, Cochin China, Tonkin, China, the
Islands of Adaman, Nicobar, Carnicobar, Hainan, and the
Mergui Archipelago. Divisions : Tibetan (or Bhot), Siamese
(or Thay), Burmese, Peguan (or Mord), Kambogian Anemitic
(or Cocgi_u Chinese), Chinese; various tribes imperfectly dis-
tributed and described as Sub-Himalayans, Nagas, and Sifan ;
Mincopie (or Adaman Islanders), and Nicobarians.

GROUP 2. — TAURAINANS.— Physiognomy : Mongol. Lan-
guage : Agglutinate. Area: Mongolia, Mantshuria (the parts
north of Pekin—the valley of the river Amur, Selinga, or Sag-
halin), Siberia, Independent Tartary, Chinese Tartary, Turkis-
tan, Anatolia, Roumelia (or Turkey in Europe), parts of Bo-
khara, Persia, Armenia, Syria, the Crimea, Lapland, Finland,
Esthonia, Livonia, the Russian governments of Archangel,
Olonetz, Novrogood, St. Petersburgh, Tver, Yaroslav, Vologda,
Permia, Viatka, Kazan, Simbirsk, Saratov, Astrakhan, Cau-
casus, Nizhninovogorod, Penza, Tambov, Hungary, the Kurile
Isles, Japan, Kamskatka. Divisions: 1. The Mongolian
Stock ; 2. The Tungusian Stock; 8. The Turk Stock; 4. The
Ugrian Stock; 5. The Peninsular Stock.

GrouP 3.—THE CAUSACIAN STOCK IN THE LIMITED MEAN-
iNe¢ oF THE TERM (D10SCURIAN— Latham).— Physiognomy :
FEuropean rather than Mongol. ZLanguage: Monosyllabic
rather than European. drea: Caucasus. Divisions: 1. The
Circassian; 2. Mizhjeji, The Irou; 4. The Georgians; 5.
The Lesgians; 6. The Armenians.

GRroUP 4.—THE PERSTIAN ST0CK.— Physiognomy: Cancasian
rather than Mongol. ZLanguage : in its present state with but
few inflexions. Aree: Kurdistan, Persia, Beluchistan, parts of
Bokara, the Kohistan of Cabul, Kafrestan. Divisions: Kurds,
Persians, Biluchi, Afghans (Pushtu), Paropamisans (popula-
tions of Kaffristan and the Kohistan of Cabul).

Grove 5—TnE INDIAN StocK.—Organization referable to
two types : in one the skin is dark, the face broad, the features
coarse ; in the other, the features are regular, the head dolikho-
kephalic, the skin brunette rather than black. ZLanguage :
Modified by foreign admixture ; most so in the northern parts
of India. Area: India, Ceylon, the Maldive islands, parts of
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the Monosyllabic frontier, the mountains of the southern parts
of Beluchistan, i. e., the country of the Brahui.

Group 6.—THE OCEAN GrOUP.—Area : The Peninsula of
Malacea, Sumatra, Java, and the chain ending in Timor and
Rotti; Borneo, and the chain leading to the Philippines; the
Philippines ; the Bashi and Babyani Isles; Formosa, Celebes,
and the Moluccas; the islands between Timor and New
Guinea ; Madagascar.

Grour 7.—TuE AMERICANS.—Area: The Aleutian Isles,
North and South America; remarkable for the comparative
absence of domestic animals. Physiognomy: Modified Mon-
.gol; the departure from the type being the most marked on
the water system of the Mississippi and the coast of the At-
lantic, Languages: Agglutinate.

Dr. Latham remarks upon this series that he finds “no such
misgivings as to the origin and affinities of the great American
group as find place in most works on the subject.” He neither
finds difficulty in connecting them with the Old World, nor
doubt as to the part thereof from which they came. Thus he
finds in North Eastern Asia just what the @ priori probabili-
ties of the geographical relations of the two continents indicate.

His reasons for thus making short work of a hitherto long
question, lie in the recent additions to our geographical and
ethnograpical knowledge for the parts to the west of the
Rocky Mountains, for the northern parts more especially ; for
Russian America, for New Caledonia, and for the Oregon. It
is only lately that we have known much of these districts, espe-
cially in respect of their ethnology. More than this, it is
only recently that the Fur West of the parts between the
Rocky Mountains and Atlantic has been at all carefully
explored. What followed from this want of information ? It
followed, as a matter of course, that our notions of the so-
called Red Man of America were formed upon the Indians of
the Alleghany Mountains, the Mississippi, and the St. Law-
rence. But these were extreme samples; samples of the
American in his state of greatest contrast to the Asiatic. No
wonder, then, that the connection between them was mysterious
and uncertain. If investigators doubted, the want of data
justified them. The populations which were the likeliest to
supply the phenomena of transition were unknown or neglected.

Again, there was only one population common to the Old
and New World. This was the Eskimo, a population which
at one and the same time oceupies the Aleutian Islands, the
Peninsula of Aliaska, the Island of Kadiak, the greater part of

D
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Russian America, the coast of the Aretic Sea, Greenland, and
Labrador. Here it comes in contact with the so-called Red
Indian of the Algonkin class.

Now, between this so-called Red Indian of the Algonkin class,
and the Eskimo in geographical contact with him, there is a
broad line of demarcation—a line of demarcation so broad as
to suggest the idea of contrast rather than connection.
Hence, as long as we studied America on its eastern or At-
lantic side, we got nothing from the Eskimo; nothing from
the fact (apparently so important) of his being common to the
two hemispheres, and (as such) being likely to supply the con
necting link between them. He was anything but such a link.
He was rather a knife to separate than a band to bind. Yet,
on the Western or Pacific side of the continent, this same
Eskimo so graduates into the American Proper, and the Indian
Proper so graduates into the Eskimo, as to make the distinction
between the two groups as difficult as, on the east, it had
been easy.”?

Grovr 8.—THE ArricaN Sroox.—Organization : Head
rarely other than dolikho-kephalic; hair rarely straight,
always, with individuals resident on their native area, black;
skin dark, in certain localities attaining the maximum amount
of blackness. In such cases the hair is crisp, and the lips
thick ; 7.e., the physiognomy is Negro. ZLanguages: Aggluti-
nate. Area: Africa, minus the Island of Madagascar (wholly
or in part), plus Arabia and parts of Persia and Syria.

Grovr 9.—THE EUROPEAN GROUP.—Physiognomy : Cau-
casian in the wider and more inconvenient sense of the term.
Languages : Either unplaced, or Indo-European (so called).
Area: Western, Central, and Southern Europe. Divisions :
A 1, The Basks; B 2, The Skipitar; C 3, The Kelts; D 4,
The Greeks and Latins; 5, The Sarmatians; 6, The Germans.
The three divisions marked D are easily, conveniently, and
accurately looked on as sections of some higher denomination
—species (s0 to say) of a genus. To this most writers add
the Kelts ; some the Albanians. All exclude the Basks. The
name of this higher class, when it is limited to the divisions
under D, is Indo-Germanic; when extended to D and C as
well, Indo-European. The present writer objects to it in
either form; holding it to be a word as erroneous and incon-
venient as Caucasian in the wide sense of the term. Each, how-
ever, keeps its place and must be used, however unfit for use.]

L Opus cit, p. 349,
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CHAPTER VI
THE HUMAN KINGDOM.

Maxy naturalists have regarded man merely as an animal ;
although it is true, they have pronounced him to be the most
perfect and the first of animals.

Linnwus and his school ! place man in a distinet genus under
the name of Homo. This genus is the first of the order An-
thropomorpha or Primates of the class Mammalia, which is
itself the first of the animal kingdom.

According to Cuvier (1800), M. Dumeril (1806), Ch. Bonaparte
(1839), and Lesson (1840), man should be placed apart in a
separate family. The two first and the last designate this family
by the name of Bimana, and the-third by that of Hominides.

Blumenbach (1779), Illiger (1811), and Blainville (1816),
arrange man in a distinet order ; this order is termed inermis
by the first, erecti by the second, and man by the third. Ac-
cording to Zenker (1828), and Carus (1834), he constitutes
the Class Homo. :

A small number of philosophical naturalists have regarded
man, not as the head of the animal kingdom, but as constitu-
ting one of the great divisions of nature; they did not, how-
ever, give to this division the title of kingdom. Amongst these
are Aristotle, Albert le Grand, Neander (1585), Ozanam
(1691), Ch. Bonnet (1764), Adanson (1772), Daubenton
(1782), Herder (1784), Vieq d’Azyr (1792), Geoffroy Saint-
Hilaire (1794), Lacépéde (1799), and others. Voltaire seems
to have been the first who looked upon man as constituting a
separate kingdom.*  (Is. Geoffroy Saint-Hilaire.)

De Brabangois (1816), Treviranus (1820), and Fabre
d’Olivet (1822), admitted this kingdom; but they named it,
the first, moral kingdom, the second, human kingdom (Mens-
chenreich), and the third, regne hominal. The Abbé Maupied
(1851) substituted for these titles that of social kingdom.
Most naturalists and ethnologists of the present day have
adopted this wmoral, human, or hominal kingdom. Amongst

! See amongst others Erxleben (1777), Gmelin (1788), Fischer (1829).

* HEe (the Eternal artificer) has bestowed upon man organization, feeling,
and reason; upon animals feeling, and that which we term instinet; and
upon vegetables organization only. His power, therefore, acts continually
over these Turee XKixepoms, (Voltaire, edit. Pallisot, Paris, 1792,
tom. xxxvi. p. 628.—Dialogues et entretiens philosophiques, Sophronime
et Adelos.)

D2
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them, it is sufficient to mention the names of MM. Is. Geof-
froy Saint-Hilaire, Grimaud, Hollard, Horaninow, Longet,
Lordat, Neas d’Esenbech, Jean Raynaud, Runge, and Serres.

Considered in regard to his organization, man approximates
closely to the mammalia ; but, considered with respect to his
intelligence, he is far removed from them. If we wish to
obtain a correct knowledge of his zoological relations, and of
his proper classification, we must contemplate him in both
points of view—that is to say, in his entirety. Pascal has said ;
“ Man is neither angel nor beast, but belongs to both.”

In establishing a distinet kingdom for the reception of man,
and in placing it immediately above the animal kingdom, the
lord of creation is not confounded with the beasts, and yet he
is always in close affinity with the mammalia ; that is to say,
with the most perfect of the vertebrated animals.

Amongst living beings, or in the organic world, there are
therefore three kingdoms: the vegetable, the animal, and the
hominal.

In the first, says M. Is. Geoffroy Saint-Hilaire, LIFE is alto-
gether vegetative ; in the second, to the vegetative life is added
animal life;-in the third, to the vegetative and animal life is
superadded the moral life.

It may be said, the plant lives, the animal Zives and feels,
but man Zives, feels, and ¢hinks. In the first kingdom life is
simple, in the second fwofold, and in the third threefold. Vegeta-
bility, anamality, and humanity, are three terms which succeed
each other in a progressive order, as simple as it is logical. It
is a series, in which, not only can none of the terms be trans-
posed, but in which neither can any of them be added to. We
have no conception of anything in the organic word below the
plant, and what organized being are we able to imagine higher
than man ? There may be degrees in the development of the
vital, the sensitive, and the intellectual faculties; but there is
no intermediate condition between living and not living,
between feeling and not feeling, and between thinking and not
thinking. (Is. Geoffroy Saint-Hilaire.)

Man is the highest and ultimate term of creation. e occu-
pies the summit of the living pyramid. In the kingdom which
he constitutes (HouivNar), there is but one genus (Howo),
and in this genus but one species (SapIENs). This species
presents three varieties or principal races (CAvcasiaw, Mox-
GOLIAN, and ErH1oP1AN), and eight sub-varieties or secondary
races (Alleghanian, American, Hyperborean, Malay, Australian,
Belanian, Hottentot, and Caffre).



SECOND PART.
MEDICAL ZOOLOGY PROPER.

BOOK 1.

ORGANIZATION OF ANIMALS.

ANTMALS are living beings, containing a large amount of
nitrogen, having the power of digestion, and possessed of
sensation and loc@motion.

Like all living beings, the body of an animal is the seat of a
double and continuous internal movement of molecular com-
position and decomposition (Blainville), by means of which it
incorporates into its substance materials derived from without,
and which take the place of other particles that are discharged
from within; in this way every part of the body is insensibly
renewed. This double movement, by which the individual per-
petually takes from and gives to the external world, is one of
the distinctive characters of life.

The duration of life in each species is definitely fixed, but
circumstances may prolong it, or accidents or disease may
shorten or arrest it.

Life presents a series of phenomena, which are capable of
transmission. Every animal receives it from an amimal, or
from two animals denominated its parents ;. for life comes from
life. (Cuvier.) ,

That portion of the animal which is capable of becoming a
new individual is called a germ, and the separation of this con-
stitutes its birth. So long as life continues, the body undergoes
a series of changes, which mark what is termed its ages. The
time which elapses between the birth of an individual and the
period when he attains his normal size is his youtk; his increase
during this interval determines his amount of growth. When
he has attained his full dimensions, the time during which his
body and his energies appear to remain in a stationary con-
dition, constitutes his adult age. Lastly, the time during
which he becomes enfeebled, and his body seems to diminish,
forms the period of his old age.
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At a certain stage of their existence all animals are capable
of producing their like ; and they thus transfer to other animals
that life of which they are permitted to have the temporary
enjoyment.

‘When life ceases, the animal is said to be dead.

To be born, to live, to reproduce, and to die, are four
characters which are common to all living beings.

After death, the physical and chemical laws, which have
previously been rendered subservient to the life of the in-
dividual, now become predominant, and the constituent ele-
ments of the body are speedily decomposed.

All animals are ultimately composed of Owygen, Hydrogen,
Carbon, and Nitrogen, which constitute their essential chemical
ingredients.

[There are, however, several other elementary bodies which
enter in larger or small quantities into the composition of
different animal structures. Miiller enumerates seventeen as
having been met with in the animal kingdom :

1. Oxygen.

2. Hydrogen.

3. Carbon.

4. Nitrogen.

5. Sulphur, met with principally in the hair, albumen, and brain.
6. Phosphorus . . in the bones, teeth, and brain.

7. Chlorine 3

8. Fluorine

lg' ggfﬂ?}g‘m r in the teeth and bones.
11. Caleium

12. MagnesiumJ

13. Manganese . .
14 Silicam }found in the hair.

15. Irox} b f in the blood, pigmentum nigrum.
}? éi%;ﬁ?ne } " in some marine animals.]

The four elementary substances above - mentioned combine
in various ways and in different proportions; they give rise to
a liquid element and to certain solid elements, which form the
foundation of the general structure of animals, or of their
organization. The liquid element is the blood; the solid
elements are the tissues. .

The blood, or nutrient fluid, is a liquid of a more or less
intense red, sometimes of rose, lilac, yellow, blueish, or even

! Elements of Physiology, by J. Miiller, M.D. Trans. by W. Baly, M.D,
2nd edit. vol. 1. p. 2. London, 1840, -
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green colour, at other times it is almost colourless [as in most
of the invertebrated animals]. Examined beneath the micro-
scope it is seen to consist of two portions, a yellowish trans-
Farent liquid, the serwm, and of solid corpuscles, of a more or
ess regular form, the globules. These globules are extremely
small. They are of a circular form in nearly all the Mammalia,
oval in the Reptilia, and always flattened. Their surface is
smooth, rarely granulated (framboisée). They contain a central
spot, surrounded by a kind of dark border. In the higher
animals the globules are composed of a nucleus (noyeau), and
an envelope. The latter is much the largest, and generally
forms a more or less attenuated border around the nucleus,
In the lower animals, particularly those with colourless blood,
these two parts cannot be distinguished.

[The exceptions to the circular form of the blood corpuscles
of the mammalia occur in the Camel and the Llama; in these
animals the globules are elliptical like those of birds and the
cold-blooded Vertebrata. This peculiarity of the Camelideo was
first pointed out by Mandle. There is a considerable difference
in the size of the blood globules in the different Mammalia, a
fact which should be borne in mind in reference to the operas
tion of transfusion. According to Mr, Gulliver ! the average
diameter of those of man is the 44%% of an inch, that of the
Elephant as much as 3+%= of an inch, while in those of the
Napu musk deer it is not more than t3%4+, and sometimes as
small as ;%55 of an inch, Miiller says the diameter of the
red globules in Man varies between the ¢, r to %+ of an inch.
In others of the Mammalia the diameter of the blood globules
ranges between the extreme dimensions which are given above.
There is, however, no absolute relation between the size of the
animal and that of his blood globules ; thus they are nearly the
same in the Horse as in the Bat; while in the Sloth they are
larger than those of the Ox. Mr. Gulliver has pointed out that;
in investigations of this kind it is necessary to compare together
those animals which most resemble each other in their organi-
zation, and which consequently belong to the same natural
family. By proceeding in this manner, he believes he has
been enabled to detect a certain relation between the size of
the individual and that of the blood corpuscles. Thus, in the
class Mammalia, the Elephant and the Whale possess the
largest globules; whilst the Chevrotain, the most diminutive
of the Ruminants, has the smallest.

! See Gerber's Anatomy by Gulliver. Appendix, p. 5 et sequent.
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The following is the description which Kolliker has given
of the human blood globule in his Manual of Microscopic
Anatomy.!

The red globules, when examined individually, present the
following structure: Their form is mostly that of a biconcave
or flat circular dise, with rounded margins, and they accord-
ingly appear to the observer to vary in shape, according as
their surfaces or their sides are directed towards him. In the
former case they are pale yellow, circular corpuscles, which
almost always have a slight central depression, and this some-
times has the aspect of a clear central spot, sometimes of a
dark central body, according as the corpusecle is in or out of
the focus of the microscope ; the appearance in the latter case
is apt to be confounded with that of a nucleus. When seen
from the side, however, the blood corpuscles show themselves
as dark red-shaped structures, of the form of an elongated
narrow ellipse, or like a biscuit seen edgewise. Withregard to
their intimate structure, every blood globule consists of a very
delicate yet tolerably firm and elastic colourless cell membrane,
composed chemically of a protein substance nearly allied to
fibrine ; eontained in this envelope is a viscid coloured sub-
stance, which in the separate blood globules appears yellow,
and is composed principally of globuline and heematine. In
the adult, the contents of the blood globule present no trace
of merphological particles of granules, or of a cell nucleus;
they are accordingly true vesicles, and on that account, as well
as from their shape not being globular, the name of “blood
cells ”” is to be preferred. The elasticity, softness, and pliability
of their envelope are so considerable, that they ere enabled to
accommodate themselves to vessels which are narrower than
their own diameter, and for the same reason, when they are
elongated, flattened, or otherwise altered in form by pressure
under the microscope, they are able to resume their previous
shape. The blood globules are rendered the more capable of
adapting themselves to the vessels, by the fact that their
surface is quite smooth and slippery, so that they easily glide
along the similarly constructed walls of even the narrowest
capillaries.

In examining the blood corpuscles the nature of the fluid
in which they are immersed must be borne in mind. If placed
in water, the specific gravity of which is less than that of the

! Manual of Microscopic Anatomy, by A. Kolliker. London, 1860,
p. 518-19, ; .
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serum of the blood, they become biconvex in consequence of
the water passing into the envelope by endosmose. 1f, on the
other hand, the fluid should be denser than the serum, as in
the case of a strong saline or saccharine solution, the corpus-
cles part with a portion of their contained fluid by exosmosis,
they put on a shrivelled aspect, and become granulated on their
surface ; this shrivelled appearance may again be got rid of by
diluting the menstruum and reducing its specific gravity to
the lowest point.!]

The organic tissues are three in number : 1st, cellular tissue ;
2nd, muscular tissue; and 8rd, nervous tissue. ;

Cellular or areolar tissue is composed of numerous Camelle,
which by their interlacement intercept a number of open spaces
termed cells. The whole of this tissue has been compared to a
sponge having the form of the entire body, and in which the
other parts of the animal are placed. 'When this cellular tissue
becomes condensed it forms layers of greater or less extent
(membranes), or tubes more or less ramified (vessels), or fila~
ments of greater or less thickness (fibres).

DBuscular tissue is composed of bundles of fibres, striated or
smooth, sometimes dotted, which have the property of con-
tracting with more or less force.

Nervous tissue, sometimes called medullary matter, may be
compared to a soft pultaceous mass, in which may be distins
guished a number of microscopic fibres and vesicles of various
forms? containing a fatty substance (medullary nervous
matter), which readily changes into globules. .

Some writers admit other organic tissues as distinet from
cellular; such, for example, as the fatty, glandular, and the
elastic tissues.

The futty or adipose tissue consists of vesicles having ex.
tremely delicate, colourless walls, filled with an oily fluid,
which is generally of a yellow colour. This fluid solidifies
after death in consequence of the diminished temperature.

Glandular tissue presents an infinity of minute delicate
ramified tubes, which by their interlacing constitute a paren-
chyma of a peculiar nature, All these tubes unite into a
common duct.

Elastic tissue is composed of homogeneous fibres, not striated
nor dotted, but ramifying and anastomozing together. These
fibres form ligamentous fasciee remarkable for their physical
elasticity, but which have no power of spontaneous contraction,

! See Todd and Bowman’s Physiological Anatcmy, vol. ii. p. 298,
2 Stellated, fusiform, and qvoid. (Jacubowitsch.)
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These tissues blend together, interlace, and combine for the
purpose of forming the various organs. The organs are of
three kinds: some serve to nourish the individual; others
bestow upon him the power of perpetuating his species;
while a third bring him in relation with the external world.
These are respectively named, the organs of nutrition, the
organs of reproduction, and the organs of relation. The func-
tions which are accomplished by the first two are common to
animals and vegetables, and are termed the vegetative or organic
Junction ; those which are fulfilled by the third are named the
anmimal functions. >

I.—Organs and Functions of Nutrition.

Nearly every animal possesses an internal cavity for the
reception and digestion of its food. In the simplest species,
this receptacle 1s the essential and almost only organ with
which they are provided, while in the most perfect it is
merely an accessory apparatus. Nevertheless, it becomes
more and complicated in proportion to the perfection of the
entire organism of which, properly speaking, it forms the
foundation.

Food consists of liquids and solids.

The first are taken into the mouth and comminuted by
means of the jaws; these are sometimes two in number, placed
one over the other, and act vertically ; at other times there are
as many as four [insects]; these have a lateral position, and
act horizontally. The jaws, which have a vertical position, are
generally osseous ; they are covered by a pair of lips, and fur-
nished at their margins with hard ossicles or Zeeth ; these are
divided into éncisors, canines, and molars. At other times,
a layer of corneous matter takes the place of the lips, the
jaws project, and become converted into mandibles, and the
whole forms a beak. The lateral jaws are calcareous or cor-
neous. The two superior are also termed mandibles ; and the
two inferior jaws properly so called, or maxille. In the crus-
tacea, the latter are accompanied by auxiliary jaws, termed
Jfoot jaws. The inner margin of these organs is frequently ser-
rated or provided with teeth, or at other times with a small
moveable hook, or pointed claw.

Liquids are drawn up by means of a beak or rostrum, a
sucker, or a proboscis.

. After the food has been taken into the mouth, it passes to
the fauces or pharynr, and from thence it is conveyed into the
digestive cavity. This cavity varies greatly in its form and in
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its capacity. In the simplest animals, it is a sac with a single
opening, which serves both for the reception of the food, and
for the discharge of the indigestible materials. Subsequently,
the sac becomes elongated into a muscular membranous canal,
provided with two openings, a mouth, and and an anus, each
of which fulfils a separate function. This canal dilates at a cer-
tain part and forms a stomach. This dilitation divides the
digestive canal into three parts; viz., that which precedes the
stomach, the stomach itself, and the part which comes after
it. The anterior portion forms the wsophagus, and the pos-
terior the infestine. The opening of the cesophagus into the
stomach is termed the cardia, that of the stomach mnto the in-
testine the pylorus. These openings may be brought close to
each other, or placed some distance apart.

In general, the cesophagus is not very long. This is espe-
cially the case in those animals which have little or no neck.
In the ostrick, the cesophagus is remarkable for its length, while
in the oyster it does not exist. In some birds, this portion of
the canal dilates towards its lower part into a ¢rop, and into a
second gastric cavity or glandular stomach, the ventriculus suc-
centuriatus.

The stomach is a regular or irregular cavity, with very thin
or with very thick walls. It has, usually, the form of a glo-
bular or oval sac, or resembles that of the common bag-pipe.
There may be observed one or two culs-de-sac ; when there are
two, one 1s often large and the other small. The stomach may
be simple or compound. If we regard the dilitations of the
cesophagus in the granivorous birds as gastric cavities, these
animals will then have three stomachs—the crop, the glandular
stomach, and the gizzard. In the Oz, and in all the ruminating
animals, there are four stomachs—the ingluvies or paunch, the
reticulum or honey-comb stomach, the omasum or many-plies,
and the abomasum or reed. The common Dolphin (Delphinus
Delphi) has also four stomachs placed in succession. The
medicinal leech has eleven pairs of stomachs, of which the last
are very large, and were for a long time mistaken for a pair of
enormously developed cecums.

The intestine is the longest portion of the alimentary canal ;
it forms numerous folds or reduplications, named its convo-
lutions. 'This arrangement allows the canal to acquire con-
siderable dimensions. It is generally longer in the herbivorous
animals than in the carnivorous. In the first it is occasionally
as much as thirty times the length of the animal’s body, while
in the latter it is often reduced to the same length. In some
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of the lower animals it is even shorter than the body. In those
species in which the nature of the food is changed, in passing
from the larval to the perfect state (I'rog), the length of the
intestinal canal changes with the period of life; the tube is
long while the creature is herbivorous, and is shortened when
it becomes carnivorous. The intestine is divided into the
small intestine or anticecal, and into the large intestine or
posteecal. These two divisions are separated by the ileo-cecal
valve or valve of Bauhin. The first 1s divided into the duo-
denum, jejunum, and ilewm ; and the second into the cecum,
colon, and rectum.

The food is permeated by certain fluids which serve to dis-
solve and adapt it for digestion; these fluids are furnished by
four kinds of secreting organs which are true appendages of
the digestive canal ; these are the salivary glands, the liver, the
pancreas, and the gastric glands, which secrete the gastric juice.

The salivary glands are placed in the neighbourhood of the
mouth or of the cesophagus. They are usually two in number
and are more developed in the terrestrial than in the aquatic
animals.

The liver is a large gland situated at the commencement of
the intestine or near the stomach ; it sometimes surrounds the
latter. In the leeches it is reduced to a network or thin layer
of a brownish or blackish matter. The fluid secreted by the
liver has received the name of bile; it is discharged into the
intestine or into the stomach. It is sometimes retained in a
special reservoir, the gall bladder.

The pancreas is another gland, smaller than the liver, and
very variable in its form ; its secretion enters the duodenum,
and its duct occasionally unites with that of the bile.

The gastric glands consist of minute tubuli situated in the
thickness of the digestive mucous membrane ; one end termi-
nates in a blind extremity, while the other opens on the inner
surface of the stomach, into which the tubuli discharge an acid
secretion, which acts principally on the animal portions of the
food.

Besides the glands now spoken of, there are others which
eliminate certain excrementitious fluids from the blood; amongst
the latter are the kidneys, which secrete the urine.

The alimentary matter, thus altered and transformed, become
separated into two portions—the chyle and the excrement ; the
former is absorbed by the walls of the digestive cavity, while
the latter is discharged by the anus. The chyle is a white
opaque fluid, which becomes absorbed or conveyed by the
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veng lactea to the different organs, where it is mixed with the
blood with which the latter are supplied. Similar canals,
termed lymphatics, convey to the blood the residue of the
nutritive particles and the produects of cutaneous absorption.

The blood is everywhere present in the substance of the
organs. In a great number of animals it is, moreover, con-
tamed in a system of ramifying tubes or vessels: these tubes
being of two kinds—the one conveys the nutrient fluid to the
different parts of the body, and is named arteries; the other
converges to the centre, or towards the centre of the animal, and
is called veins.

The movement of the nutritive fluid is sometimes irregular,
and at other times regular and circular. In the latter case it
is spoken of as the circulation. * The current of the circulation
may be simple or double, or even triple. In the sanguisuga it is
in a manner multiple ; for independently of the general circu-
lation, these animals present partial circulations between every
five rings,

The circulation of the nutrient fluid is frequently assisted by
one or several special motor organs termed #kearts. These
organs are more or less muscular, sometimes placed in the
middle of the body, at other times at each of the centres of
impulsion. Generally speaking there is only a single heart
provided with one, two, three, or four cavities. The cavities
which receive the blood are termed auricles, and those which
propel it ventricles. The latter are always thicker, stronger,
and more robust than the former.

In order that the blood may be capable of nourishing the
body, it requires to undergo a particular modification from
contact with the atmosphere. Hence a function arises which
may be regarded as an act of nutrition b{ means of gaseous
food (the complement of the nutrition, by solid and liquid
aliments), and which has received the name of respiration.
‘When the animal lives surrounded by the air, the respiratory
organ is hollow, and is termed a Jung ; when the animal resides in
the water, it projects from the rest of the body and constitutes
a branchia. 1nthe most perfect species, the lung appears to be
parenchymatous, but in reality it consists of an immense
number of microscopic cells. In the snails this organ assumes
the form of a large sac, which is covered on its inner and upper
surface by a network of vessels. This sac may be considered
as one of the constituent cells of the parenchymatous lung
enormously developed. In insects there are neither lungs nor
branchize, but a series of elastic tubes called #rackee, which
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convey the air to every part of the body. The openings of the
trachez are placed along the sides of the body, and have
received the name of stigmata. In the animals which are pro-
vided with lungs, or with branchiw, the blood is conveyed to
the air, while in those which have trachew the air is carried to
the blood. The most perfect species, although they are
provided with a special organ of respiration, at the same time
absorb the air by the cutaneous surtace of their bodies. The
animals which are most simply organized breath exclusively by
means of the skin.

‘When the blood is perfectly formed it diffuses itself through
the cells, or by the ramification and sub-division of the
vessels, into the tissues of the organs, and then becomes con-
verted into the various structures which enter into their for-
mation. Several of the most important organs in the animal
economy appear to be provided for the production of special
secretions, all of which concur in the act of assimilation.

II.—Organs and Functions of Reproduction.

Reproduction is one of the most important functions of
nature, for life is only given for the purpose of bestowing life.!
It is by reproduction that species are preserved, that races are
propagated, and that the general balance of life is maintained.
There are animals which seem formed solely for the fulfil-
ment of this function; they are born, they reproduce, and
die.

Reproduction may be accomplished in several different ways.

In the species which are most simply organized, the animal
sometimes divides into several portions, each of which forms a
new individual ; this is termed fissiparous reproduction ; at other
times the creature gives off from certain parts of its body buds
or gemmne, which at a fixed period become detached and give
rise to young animals; this is gemmiparous reproduction. The
latter is said to be external or internal, according as it takes
place on the exterior of the body, or in a particular cavity
within which the buds are formed. The animals which arise
from the fissiparous and gemmiparous modes of reproduction
are termed by some writers agamic generotions.

In the higher animals the act of reproduction is accomplished
by means of special organs; this is generative reproduction or
generation. These organs are termed sezual, and consist of

1 Omne vivum ex vivo.
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the female organ, which furnishes the rudiments of the new
individual (the germ), and of the male organ, which produces
the fecundating liquor (seminal fluid) which vivifies the
former and determines its development.

The female apparatus is essentially composed of the organ
which produces the germ, the ovary, and of a canal which con-
veys them to without,and which has received the nameof oviduct.

The male apparatus is always provided with a gland which
secretes the seminal fluid, the testicle, and of the excretory
canal of the gland, called ejaculatory duct.

In some of these animals the sexes are united in the same
individual : these are named unisexual or androgynous. In this
case either one individual may be sufficient of itself (Oyster)
for reproduction, or it may require the union of two individuals.
When two androgynous individuals unite for the purpose of
reproduction, sometimes the two organs fulfil their functions
at the same time, and each individual fecundates the other
and is itself impregnated; such is the case with the Snrail
(Limax). At other times, the association of several, or
at least three, individuals is required, the central animal per-
forming the office of the male to the one in front of him, and
that of the female to one behind him, as in the case of the
Water snail (Lymneus). More rarely the two portions
of the double sexual organs do not act at the same time;
each individual, notwithstanding its bisexual nature, only ful-
filling one office ; but having performed for example the office
of male, at a later period it acts as a female either with the
same individual, or with another (Ancylus).

In a great number of animals the sexes are separated and

laced on distinet individuals: these are said to be unisexual.

The males externally resemble the females, or differ from them
more or less distinctly. In a small number of cases the two
sexes would be taken to belong to different groups of animals.
The unisexual character necessitates the conjunction of two

individuals in the generative act; nevertheless these animals

present two modes of union, which are very distinet from each
other: in the one the fecundating fluid of the male is not
applied to the germ until it has passed out of the body of the
female (Carp), or at the moment of its discharge (Zvad); in
the other its application takes place in the body of the mother
(Beaver). Sexual generation may therefore occur without
connection of the sexes, or this connection may be very slight
and accompanied by simple contact, or it may be accompanied
with love, and followed by true intromission (copulation).
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Animals, which have a complicated sexual apparatus, besides
the parts already mentioned, present others which are charged
with important functions. The females are provided with a
uterus or womb, in which the germ resides for a longer or shorter
time before its birth ; fubes, or excretory canals, which receive
the germs from the ovaries, and conduct them to the uterus;
and a vagina or sheath, for the reception of the excitory organ
of the male. The orifice of the vagina is termed the vulva.
The males have vesicule seminales or reservoirs, in which the
seminal fluid is accumulated ; canals, or vasa differentia, which
convey this fluid from the testicles to the reservoirs; and a verge
or penis, for its introduction into the apparatus of the female.
The extremity of the male organs is named the gluns penis.

In some few of the lower animals, the female ecan produce
young without contact with the male. This form of repro-
duction constitutes parthenogenesis, and occurs in the Aphides
or plant lice. Under certain circumstances the eggs, which
thus become fruitful without the co-operation of the opposite
sex, produce only males; this is termed arrenotokia, and takes
place in the honeybee (Apis mellifica).

In the reproduction of some of the higher animals, the
fecundated ovum is deposited by the female; but it is not
until some time afterwards that it gives rise to a new individual;
these animals are oviparous (Birds). At other times the egg is
hatched at the moment of its expulsion, and the young animal
issues from the body of its parent with the fragments of its
former covering; such animals are said to be ovoviviparcus
(Viper). Lastly, the fecundated egg is not expelled from the
Pody of the parent, but is retained within the nterus, and there
grows, develops itself, and is hatched. This constitutes the
viviparous reproduction of the Mammalia. In reality, all these
animals are ovigerous. Their mode of reproduction only differs
as régards the locality in which the development of the germ
takes place, and as to the time which it occupies.

The egg 1s essentially composed of the germ-vesicle or cica-
tricula, and of a protecting envelope; the latter may be single
and consist only of membrane, or it may be double and consist
of membrane and skell. In the oviparous and ovoviviparous spe-
cies it moreover contains a certain amount of nutritive matter
‘(the witellus or albumen). In the viviparous species the germ
receives its nourishment direct from the mother.

‘When the egg is hatched it gives rise sometimes to an in-
dividual which resembles its parent (Birds), at other times to
one which differs essentially from it (Buttesflies). This inter-
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mediate form between the germ and the perfect animal is
called a larva. The larvee are always agamic, yet in some
animals they have the power of reproduction, but it is then
always gemmiparous or fissiparous. These forms of larve
have received the name of scolex, and the existence of two
modes of reproduction in the same species constitutes alfernate
generation. Some animals pass through two or three inter-
mediate forms before arriving at the perfect state.

III.—Organs and Functions of Relation.

Most animals possess five senses.

The sense of fouch is that which is most frequently present,
and is seated in the general integument ; but it also resides in
certain special organs where it acquires a higher state of per-
fection. These organs are the lips, the barbs, and the tentacles of
certain animals, and the fail and feet of others ; but, above all,
it is in the kands that the sense of touch becomes most acute.

Taste is a species of touch of a still more delicate character;
it is placed at the entrance of the alimentary canal, princi-
pally in the floor of the mouth, in an organ termed the
tongue. 'The tongue is an elongated muscular body endowed
with greater or less motive power; it is covered with papille
(conical, fongiform, circumvallate), spines, hooks, and even with
true teeth. In some animals, in which the sense of taste is but
slightly developed, the tongue is scarious, cartilaginous, or
provided with a corneous investment.

Swmell is the sense for the perception of odours. The ol-
factory organ is a single or double cavity provided with a great
number of irregularities or anfractuosities, which are invested
by a delicate membrane, the 1{n’t.‘m'tar;y. This membrane com-
municates externally through the openings termed anterior
nares, nasal openings or nostrils; in certain animals these
openings are protected by ecartilaginous plates, which form the
nose. The nasal foss® have also posterior openings, which lead
‘to the cavity of the pharynx; these are named posterior nares.

In the snails the organ of smell is divided into two parts,
which are placed at the extremities of the larger horns or
tentacles. 1t is composed of an oval or pyriform ganglion,
from which the short but extremely ramified nerves spread
themselves over a peripheral pituitary membrane. There is no
nasal cavity, and consequently no external opening.

Sight is the faculty which enables animals to perceive ex-
ternal objects by means of the rays of light, and to appreciate
the colours with which they are clothed. Vision takes place

E
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through the eyes. The eye is a small but complicated apparatus
of a more or less globular form. It is essentially composed of
a retine or nervous element, of a choroid or vascular element,
and of a sclerotic or fibrous element. The latter becomes
transparent in front of the globe of the eye, and forms the
cornea. There exists in the eye a perfect dioptric apparatus; this
consists of the aqueous humour, the crystalline humour or lens,
and the vitreous humour. There are also some accessory parts,
as for example the moveable membranes or eyelids, which pro-
tect the apparatus ; they may be naked or provided with certain
hairs termed cilia or eyelashes. These membranes are gene-
rally two in number, but occasionally (as in birds) there is a
third, the membrana nictitans.

The higher animals generally possess two eyes, while some of

the lower forms have four, six, eight, or even more. The medi-
cinal leech has ten, but they are altogether rudimentary. In
insects the eyes are of two kinds; the one small, simple, and
adapted for seeing objects which are near—these are termed
ocelli stemmata or simple eyes ; the other kind consists of large
compound eyes, generally adapted for seeing objects at a
distance ; they are composed of a variable number of simple
eyes arrgrevated and united together—these are called compound
eyes.!
y Hearing is the sense which takes cognizance of those vibra-
tions of external bodies which are transmitted through the
surrounding medium, and give rise to sound ; the organ through
which this is accomplished is the ear. In the lowest animals
the ear is reduced to a sack filled with a special fluid, through
which the nerve is distributed, and which contains a number of
small stone-like masses termed ofolitkes. This sack may or
may not communicate externally. In the higher animals the
auditory apparatus becomes more and more complicated. There
is observed : 1st, the essential part or wvestibule; 2nd, certain
accessory parts which render it more sensitive; these are the
semi-circular canals, the cochlea, and a chain of small bones, con-
sisting of the stapes, the os orbiculare, the incus, and the malleus;
3rd, the part which collects the vibrations, or the external ear,
consisting of the external auditory jforamen, and the concha.
The concha is sometimes replaced by a circle of feathers or
‘hairs.

Several of the lower animals have neither nose, eyes, nor ears.

! In one of these compound eyes there are sometimes as many as 12,000
simple eyes (common dragon fly).
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Those species which have no distinct head, or the acephala, are
‘always 11l provided with organs of the senses; many of them
seem only to have that of touch.

In the very lowest animals the nervous matter would appear
to be confounded with the general substance of the body.
There is no centre of sensation. In animals whose structure
is somewhat more complicated, the nervous matter accumulates
at certain points, and produces ganglions or nervous centres.
These accumulations are at first smaﬂq and irregularly dispersed.
‘When the organization is still further advanced the nervous
centres become enlarged, and are brought near to each other;
they then assume an annular arrangement around the neck, or
form an enlarged mass in the interior of the head. The
ganglions either isolated or united in small groups give rise to
a rudimentary nervous system. The annular arrangement
around the neck forms an esophageal ring ; while the accumu-
lation of nervous matter in the head constitutes the encephalon.
The superior ganglia of the eesophageal ring are named the
cerebral ganglia, and the inferior the sub-esophageal ganglia.
This kind of nervous system is termed ganglionic. The ence-
phalon is generally composed of the cerebrum or brain, the
cerebellum, the pons Varolei or mesencephalon, and of the
medulla oblongata, which is itself a continuation of the spinal
cord. The whole of this nervous system is termed cerebro-
spinal.

The impressions which are received through the senses are
transmitted by the nerves to the central masses of the nervous
system. When the animal perceives a sensation it frequently
gives rise to an act of wolition, which is also communicated by
the nerves, either to the organs of the senses, or to those of
motion.

The organs of motion are the limbs. These are made up of
two portions; the one active, the muscles; the other passive,
the bones, or certain hard parts which supply their place.

The muscles are soft, of various shades of red, or of a greyish
colour, and in some cases quite transparent; they are formed
of irritable contractile fibres, having various degrees of con-
sistency, and arranged parallel to each other. Some are
destined to bend or shorten the parts (flezors); others to open
or elongate them (extensors). There are also muscles which
are not under the control of the will; these are frequently
termed zanfernal in contradistinetion to the others, which are
always situated, more or less, towards the surface of the body.

[The muscles are usually divided into the volunta2ry and the

£ 2
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involuntary. The first, called also the muscles of animal life,
include those of locomotion, respiration, and those of the face ;
these are under the control of the will. The second, which
comprise the muscles of the heart, the intestinal canal, and
some others, are not subject to the influence of the will. The
ultimate fibres of these two sets of muscles differ in their ana-
tomical structure.

The fibres of the voluntary muscles are marked by parallel
transverse lines or strie, and are known as striated muscular
fibre. The fibres of the involuntary muscles, with some ex-
ceptions, are smooth and marked at intervals with oblong
corpuscles or nuclei? the latter are best seen after the apph-
eation of acetic acid. The principle exception to this character
occurs in the muscles of the heart. The fibres of this organ
resemble those of the voluntary muscles in having strie, but
they are less strongly marked, and are less regular, and the
fibres themselves are smaller in diameter than in the voluntary
muscles. |

The bones are hard, dry, and white. They are divided into
the long, short, and flat bones ; it is more particularly the first
which are met with in the limbs. The whole forms the skeleton
or solid framework of the animal. There are many species
which have no internal skeleton; but the skin becomes im-
pregnated with calcareous matter (Crawyish), or is converted
into a kind of corneous material (Beetles), which takes the
place of the osseous framework, and forms a kind of dermal
skeleton. In other animals, the skin is provided with special
folds (mantle), which are more or less developed, and secrete
calcareous plates of various forms to which the muscles are
attached, and which either partially or completely protect the
usually extremely soft structures of the body; these plates
are termed shells. The shell consists of a single piece in the
univalves, as in the Snails, and of two pieces in the &ivalves, as
in the Oyster.

BOOK II.

CLASSIFICATION OF ANIMALS.

I. A~cieNt.—The ancients divided animals into those with
blood, and into those without. They considered only those
species were provided with this fluid, whose blood was of a red
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colour, such as that of Birds and Fishes, believing that it did
not exist in those in which it was very pale or altogether
colourless, as in Insects and many Molluscs. These latter
animals were named by them exsanguineous.

[This was the classification of Aristotle, who divided animals
into the enaima and into the anaima, literally into those with
blood and into those without blood. It is not, however, cor-
rect to say that the Father of natural history disbelieved in
the existence of a blood, or at least of a nutrient fluid analogous
to it, in the lower animals, since he distinctly says: “Every
animal possesses a vital fluid, the loss of which occasions its
death;” but, as the colour of this fluid in the higher classes is
always red, for the purpose of distinctive description, he assumed
tl};e coljour as an essential quality, and named the two series as
above.

The first classifications were extremely arbitrary systems ; the
characters upon which they were established were sometimes
taken from the nature of the food, sometimes from the limbs,
and at other times from the integuments. If the classifications
which were subsequently proposed were occasionally more
happy in their arrangements, these improvements were rather
the result of a kind of instinct, or of repeated attempts, than
of careful observation and reflection.

II. Linxzvs.—Linnseus was the first to establish a rational
classification of the animal kingdom.! This great naturalist
arranged the various animals into six classes: Mammalia,
Birds, Amphibia, Fishes, Insects, and Worms.

Mammals (Mammalia) are animals whose bodies are provided
with a covering of hair; they have two jaws, an upper and an
under, generally furnished with ¢eetk, and covered by a pair of
lips ; the respiration is pulmonary ; the heart is quadrilocular ;
they have almost always four limbs, provided with kends or
Jeet ; they are viviparous.

To this division belong the Apes, Bats, Bears, the Beaver,
Musk Deer, Wild Boar, Whale, &c.

! This expression is unjust towards the memory of our illustrious
countryman Ray. Although his actual classification has been superseded
by others, yet Cuvier, in his *“ Histoire des Sciences Naturelles,” vol. ii.
P. 454, after describing Ray’s arrangement of the mammalia, says, “In
this classification we meet with the germs of all those which have been
made since, Linnseus, especially, has taken nearly all his characters from
those which Ray had pointed out .. .. We are indebted to Ray as the
pioneer and model of all the classificators who have gucceeded him, so
greatly was he endowed with the spirit of method.” (Z'rans.)
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Birds (Aves) are animals whose body is covered with feathers;
they have two jaws, one superior, one inferior, without teeth or
lips; they are econverted into mandibles, and form the beak ;
the respiration is pulmonary; the heart quadrilocular; they
have always four limbs, two wings and two feet ; they are
oviparous.

To this division belong the Vultures, Woodpeckers, Ducks,
Herons, Pheasants, Thrushes, &c.

Ampkibiu (Ampkibia) are animals whose body is generally
covered with scales ; they have two jaws, one superior, one in-
ferior, sometimes furnished with imperfectly developed teeth,
with or without lips; their respiration is pulmonary, rarely
branchial ; their heart trilocular or bilocular; they have some-
times four limbs, very rarely only two, and occasionally none ;
they are almost always oviparous.

To this division belong the Zortoises, Lizards, Frogs, Vipers,
Snakes, Sturgeons, &e.

Fishes (Pisces) are animals whose bodies are covered with
scales ; they have two jaws, one superior, one inferior, some-
times provided with teeth and covered by lips; their respiration
is branchial; their heart is bilocular; they have generally
four true limbs (fins placed in pairs), and in addition to these
accessory lmbs (single fins); they are almost always ovi-
parous.

To this division belong the Eel, Cod, Sole, Tunny, Salmon,
Carp, &e.

_g;sects (Insecta) are animals whose body is covered with a
coriaceous or caleified skin; they have four jaws placed
laterally ; their respiration is tracheal their heart unilocular ;
they have generally six limbs (always ﬁaet and sometimes two
or four wmqs), rarely more ; they are provided with entenne ;
they are oviparous.

To this division belong the Cantharides beetle, Flies; Fleas,
Tarantula, Scorpion, and Craufisk. }

Worms (Vermes) are animals whose body is covered with a
soft skin, sometimes provided with a shell; the jaws vary in
their number and arrangement, and are sometimes wanting
the respiration is accomplished with or without a spemal
organ: the heart is unilocular or wanting; the limbs are
rudimentary or absent; they are provided with fentacles;
they are oviparous or reproduce without a true generative
act.

To this division belong ZLeeches, Snails, Slugs, the Oyster,
Madrepores, and Corals.
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The following table contains a synopsis of the principal
characters of these six classes:

Jaws . . 1. MaMMALS.
o hibr s {Mandibles. 2. Bros.
Sl Lungs. . . . . . 3. AMPHIBIA.
Blood Branchie . . . . . 4. FisHgs.
hite Antennm . 5. INsEoTs.
Tentacles . 6. Worns.

The classification of Linnmus is extremely important, in
consequence of its scientific character, its simplicity, and its
convenience. It affords an excellent summary of all that was
known at the time of its appearance, and has served as the
starting-point for the various classifications which have been
proposed since the period of this illustrious naturalist.

It is, however, very evident that the first four classes of this
classification are much more closely allied to each other than
the fourth is to the fifth, or the fifth to the sixth. The last is
moreover composed of very heterogeneous elements. It con-
tains, for example, the Leeches and the Earth Worms, which are
far more intimately allied to Insects; and the organization of
the Cuttle fishes and the Slugs is much more complicated than
that of the IWorms, properly so called, and is more allied to
that of Fishes than of Corals.

IIT. Lamarck.—Lamarck, taking as his basis the presence
or absence of the skeleton and the structure of the nervous
system, divided animals into those without vertebree or the
Invertebrata, and into those with vertebre or the Vertebrata.!
The first he subdivided into the apathetic, which included part
of the Vermes of Linnzus, and into the sensitive, which included
the remainder of the Vermes and the Insecta of the same author.
The vertebrata he termed intelligent animals, which corresponds
to the first four classes of Linnzus.

Lamarck commenced with the simplest animals, and gradually
proceeded to those which were more elevated in the scale of
organization ; thus following an inverse order to that of his
predecessor.

[The taking these supposed endowments of the animals as the
ground of classification was quite inadmissible, and hence the
groups of Apathetic, Sensitive, and Intelligent animals have
never been adopted. The grouping together of the first four

! Aristotle had termed these animals—animals provided with blood.
Lamarek’s division of the animal kingdom into the Vertebrata and into
the Invertebrata, corresponds to Aristotle’s £naima and Anaima.]
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classes of Linneus, under the title of the Vertebrata, has
remained a permanent acquisition to science.]

IV. Cuvier.—Profiting by the observations of his prede-
cessors and his own researches into the organization of the
animal kingdom, G. Cuvier revised, corrected, and perfected
the classification of Linnzus. Like Lamarck, he recognised the
resemblance which existed between the first four groups, and
united them under the name of Vertebrata, giving to this
assemblage the title of branch. From the Vermes he separated
such animals as the cuttle-fish, the snail, and the oyster, to
form a second branch, which he termed Mollusca. Amongst
the worms he discovered a small group with red blood (leeches
and earthworms; these he associated with the insects, and
formed of them a third branch, the drticulata. The majority
of the remaining Vermes having the parts of their bodies
arranged like rays around a common centre, he named them
Radiata.

In Cuvier’s classification there are, therefore, four principal
branches—the Vertebrata, the Mollusca, the Articulata, and the
Ladiate. The first group includes the Monkeys, the Dog, the
Beaver, the Whale, the Birds, the Tortoises, the Frogs, and the
Fisk. The second contains the Poulps, Cuttlefish, Calamary,
Snails, Slugs, Oysters, and Mussels. In the third are the
Leeches, Earth-worm, Crayfish, Crabs, Spiders, Cantharides, and
Bee. Lastly, in the fourth are the Star-fish, Tape-worm,
T hread-worm, Corals, and Sponges.

The following are the characters of each of these branches:

1. Vertebrata.—Animals symmetrical, consisting of two
similar halves. Body supported by an internal skeleton, com-
posed of a number of separate pieces placed one over the other
(vertebre), forming a spinal column and canal, terminating
anteriorly in the head and posteriorly in a coceyx or tail.

Digestive canal complete; jaws two in number, one either
before or above the other. A special organ of respiration
frequently double; lungs or branchie. Heart thick, muscular,
frequently with four cavities, never less than two; blood red,
warm or cold. Nervous system cerebro-spinal ; five senses.
Limbs usually four, never more. Sexes separate.

2. Mollusca.—Animals seldom,symmetrical ; that is, they are
composed of unequal portions. Body soft and without any
internal skeleton, but covered with a cutaneous envelope pro-
vided with a particular fold (mantle), and often containing
calcareous masses called skells.
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Digestive canal complete ; jaws one, two, or three in number,
horny, sometimes rudimentary, and at other times wanting.
A special respiratory organ sometimes pulmonic, sometimes
branchial. Heart with two or three cavities; blood colourless
or of a bluish cast, always cold. Nervous system ganglionic,
rarely symmetrical, and with no abdominal chain ; organs of the
senses only slightlg developed. Limbs imperfect or absent,
often consisting of a large fleshy disc, at other times of a
byssus, but never of wings. Sexes separate, or united in the
same individual; in the latter case two animals mutually im-
pregnate each other, or one animal may suffice of itself.

3. Articulata.—Animals symmetrical ; that is, composed of
two similar halves; marked by a series of transverse constric-
tions, which divide them into a number of segments, giving them
the appearance of being formed of a series of rings. Body with
no internal skeleton, but covered with a hard integument
(dermal skeleton), which is either caleareous or corneous.

Digestive canal complete ; jaws often four in number, always
lateral. Heart replaced by a dorsal vessel, blood generally
colourless, sometimes pinkish, cold. Respiratory organ mostly
consisting of trachee. Nervous system ganglionic, always
symmetrical, with an abdominal chain; organs of the senses
only partially developed. Limbs perfect, with ginglymoid
articulations, generally six in number, sometimes two or four
wings. Sexes almost always separate.

4. Radiata.—Animals symmetrical, but not formed of two
similar halves, generally consisting of parts having a radiated
arrangement. Body sott, without either an internal or external
skeleton. The animals sometimes live in societies, and secrete
a horny or calcareous axis.

Digestive system extremely simple ; sometimes consisting of
a sac with two openings, at other times with only one. No
heart. Circulatory system reduced to a few rudimenta;
vessels, blood colourless and cold. No special organ of respi-
ration. No encephalon or esophageal ring, rarely ganglions,
sometimes nerves; no organs of the senses. Limbs repre-
sented by filamentary processes. Sexual organs very imper-
feet, often reduced to a simple ovary; many reproduce by
gemmation and fission.

This classification may be tabulated as follows :—

agkeleton . . 1. VERTEBRATA.
binary Do segments gno skeleton. . 2. Morrusca.
Form}  Body segments . . . . . . . 3. ARTICULATA.
PRATRLOH TRt AN A e o o it e -4 RADIATAL
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This classification, like that of Linnzus, proceeds from the
complex to the simple ; but it is more even, regular, and natural.
If the AMollusca were all formed of two dissimilar halves
like the Snails, and if all the Radiata had a strictly radiated
disposition, the classification of Cuvier might be symbolized
by the four following figures, each of which corresponds to one

of his branches:
(D 1. VERTEBRATA.

@ 2. MoLLusca.

3. ARTICULATA.

4. RADIATA.

PresENT sTaTE.—The investigations of modern anatomists
and systematists have introduced some slight modifications
into the Cuverian distribution ; but these changes refer rather
to the orders than to the branches, to the details rather than
to the general arrangements. Although the names have been
often changed, the principal groups have remained almost
or entirely the same. Every one recognises the Vertebrata of
Cuvier, or of Lamarck, in the Osteozoaria of De Blainville ;!
his Mollusca in. Malacozoaria of the same writer ;2 his Articu-
late in the Entomozoaria;® and his Radiata in the Aectinozo-
aria; so that it is still the classification of Cuvier which pre-
vails 4
" Nevertheless, this classification is far from perfect. If the

! These are the Myeloneura of Ehrenberg, and the Hypocotyledones of
Van Beneden. :

2 M. Van Beneden has united them to the Radiata under the name of
Allocotyledones.

3 There are the Epicotyledones of M. Van Beneden.

4 Mr. Milne Edwards has introduced some important changes.
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Mollusca seem more allied to the Vertebrata in respect to
some parts of their organization than the Articulata, the latter
certainly resemble them much more with respect to their
faculties and their embryology, a fact which both Lamarck
and De Blainville were fully conscious of. The division,
Radiata especially, has been the subject of a great number
of criticisms. It includes animals which are fixed to the earth
after the manner of vegetables and also locomotive animals,
animals which have organs of the senses and those that are
without them. There 1s no appearance of radiation in the
Thread-worms or in the Flukes; nevertheless, these animals
have been placed in the same division as the Sea Hedge-hogs
and the Corals. The Tape-worms and the Bothriocephala have.
segments placed end to end; why are they not arranged
amongst the Articulata ?.

A circumstance of the utmost importance, but one which
has not been sufficiently considered in the classification of
animals, is, on the one hand, their state of isolation or associa-
tion, and, on the other, the unity of the organisms or their
repetition.

Zoologists have long since shown that certain animals, as
the Polyps for example, possess a kind of life very different
from that of ordinary animals, inasmuch as, instead of being
isolated, numbers of them are grouped together and live in
societies. Linnsus terms them animalia composita. Cuvier,
speaking of these associations, says, “ The individuals are asso-
ciated in large numbers to form compound beings.” There
are, therefore, isolated or solitary animals, and compound or
associated animals. Again, between these two kinds of ani-
mals there are others which are intermediate, and which
present neither the perfect isolation of the first, nor the multi-
plicity of the second. Nafura non facit saltus! Such, for
example, is the worm. Philosophical anatomy has taught us
that this annelid is composed of segments or articulations
placed in a linear arrangement, in each of which the same
organs are regularly repeated. It is a series of particular
organisms, each of which has a nervous centre, digestive, vas-
cular, secreting, and reproductive organs. It may be termed a
distinet series of animals, symmetrically and longitudinally
arranged, but intimately united and governed by a common
life. These special organisms have received the name of
Zoonites. (1826.) Various physiological experiments have
shown that it is possible, artificially, to render each organ-
ism more indepeugent of the whole, and to a certain extent
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to isolate the particular life of the zoonites from that of the
common life of the general association.

Nature even goes further, and in the tape-worm! exhibits
these zoonites disengaging themselves, and becoming isolated
at a certain stage of their existence. The same animal thus
furnishes science with a kind of synthesis and analysis.

Lamarck perfectly understood the difference which sepa-
rated a vertebrated animal from an insect when he arranged
these animals in two series: the Inarticulata (that is to say,
the solitary animals, and the Articulata (that is, the zoonites).
But this illustrious naturalist appears to have lost sight of this
fundamental idea, when he associated the polype or compound
animals with Inarticulated animals.

I have therefore divided the animal kingdom into three sub-
kingdoms: I. The Isolated animals; II. Zoonite animals;
II1. The Associated animals. I divide the sub-kingdoms into
six branches, according to the characters of their nervous
systems, which may be cerebro-spinal, ganglionic, rudimentary,
or wanting. I have retained, as far as possible, the names
generally admitted, especially those of Cuvier and De Blain-
ville.

ANIMALS.
1st Sub-Kingdom. 2nd Sub-Kingdom. 3rd Sub-Kingdom.
ISOLATED. ZOONITES. ASSOCIATED.
1st. Branch.
VERTEBRATA
or — Z
OSTEOZOARIA,
(Musk deer. Cod.)
2nd Branch. 4th Branch.
MovrLusca ANNELIDA
¢ or or —_
MALACOZOARIA, ExToM0Z0ARIA.
(Cuttlefish. Oyster.) (Blistering beetle. Leech.)
3rd Branch. 5th Branch. 6th Branch.
HEeTEROMORPHA Rap1aTA ZooPHYTA
or or or
Prorozoria. ACTINOZOARIA. PrYT0ZOARIA.

(Ascidia, Volvox.) (Star-fish. Sea hedgehog.) (Coral. Sponge.)

! Linneeus has said of the Twnias: ¢ Animalia hec sunt composita
simplict catena . . . . latente intra singulum articulum animalculo cum
sua fructificatione.” He adds elsewhere: “ Omnis articulus propria vita
gaudet.” Vallisneri, Lamarck, and Duvernoy believed in the polyzoie
nature of the 7'@nias and similar animals. MM. Leuckart, Eschricht,
Steenstrup, Van Beneden, and Siebold, have illustrated the multiplicity of
their organisms.
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Amongst these branches, those of the Vertebrata and Mol-
lusca of Cuvier remain almost without alteration. The Annelida
represent the articulate of the great naturalist with the
addition of the intestinal worms; but his fourth group has
been altered and subdivided. Blainville had previously formed
it into two sub-kingdoms: the Actinomorpha or the Radiata,
Eroperly so called, and the Heteromorpha or Heterozoaria. 1

ave adopted this division; but I have considered it better
to separate the truly associated animals from those which, like
the Zenias and the Star-fiskes, already begin to show a state
of fusion ; in other words, into the radiated zoonites and into
the compound animals composed of distinet individuals.

A mere inspection of the table shows that a linear arrange-
ment of the branches and classes cannot be natural. If we
follow the order of the figures placed before each branch, the
Annelida are separated too far from the Mollusca, and especially
from the Vertebrata. If, on the other hand, a lincar arrange-
ment is adopted, and the drticulata are placed after the Aol-
lusca, and the Radiata after the Heteromorpha, the latter are
arranged at too great a distance from the Mollusca, and the
Radiata too far from the Annelida. The three groups of Iso-
LATED or SINGLE animals (I., IT., and III.) form a natural
series. We pass in a natural manner from the first to the
last through the Mollusca. The animals having a ganglionic
nervous system (II. and IV.) are brought together on a
horizontal line, and the question of the preeminence of the
Bollusca or of the Annelida, decided sometimes in favour of
the first (Cuvier), sometimes in favour of the second (Carus),
obtains asolution. Blainville arranged these animals below the
Vertebrata, giving to each the same rank; that is, he placed
them at an equal distance. My method differs slightly from
his, inasmuch as I place the Annelida at a somewhat greater
distance. If in some respects the Mollusca are endowed with
a less perfect organization and with a lower grade of instinct
than the latter, yet on the other hand they are single animals
and not zoonites. The animals with a rudimentary nervous
system, or in which it is wanting, offer so many points of
resemblance that they are arranged in a horizontal series (III.,
V., and VI.), which is quite as natural as that of the vertical
series of the dsolated animals. We pass from the Heteromor-
pha to the Zoophytes by means of the Radiata or Actinozoaria.

The following 1s the number and arrangement of the classes
contained in each of the branches :—
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ANIMALS.
1st Sub-Kingdom.—ISOLATED.

(b Allantoidians.
or
OSTEOZOARIA. Anallantoi-
dians.
) Molluseca
II.—MorLusca properly so
M oL 5 called.
ALACOZOARIA. Gonshiror
111.—HzreronorpaA (Malacozoaria.
or
PRrOTOZOARIA. Sarcodaria.

|
|

SOW=T Ok W

—A

et et
-

12.

Classes.

. Maxwaria (Musk deer).
. Aves (Common fowl).

. RepriLia (Viper).

. Barracuia (Frog).

. Prsces (Cod).

. Mygratria! (Lancelet).

. CerprALoPODA (Cuttlefish).
. Preroropa (Clio borealis).
. GasteropopA (Slug).

. AcepHALA (Oyster).

. Tuxicara ? (Ascidia).

Ixrusioria * (Volvox).

2nd Sub-Kingdom.—ZOONITES.

Articulata

properly so
IV.——I};NELIDA callaat
ExToM0ZOARIA, Vermes.

Helminthes.

V.—Rap1ata
or
ACTINIZOARIA.

}-

iy

8 10

© 0o PN

Ixsecra (Cantharides).
AracHNIDA (Scorpion).
Crustacea (Crayfish).

. Rorrrera (Wheel senimulis).

Annenpa (Leech).

. Namarorpea (Threadworm).

Txrematopa (Fluke).

. Cestorpea (Tapeworm).

. EcminopEryMaTa (Star-fish).

3rd Sub-Kingdom.—ASSOCIATED.

ree.
V1.—ZooPEYTES
or
PROTOZOARIA. fixed.

1.

2.
3.
4.

AssoctaTep properly so
called * (Botryllus).

Bryozoa.

Poryrirera (Corals).

SpoNGIARIA (Sponge).

1 Is. Geoffroy Saint-Hilaire, C. Bonaparte.
2 First section of the Shelless A ceplala of Cuavier.
3 Homogeneous Infusoria of Cuvier.

4 Turbellaria of some writers.
s Compound Acephala of Cuvier.
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BOOK III

ANIMALS AND THE ANIMAL PRODUCTS EMPLOYED IN MEDICINE.

Ix the earlier ages of medicine, the remedies derived from
the animal kingdom were exceedingly numerous. It is onl
necessary to examine the catalogues which have been left us
by the ancients to be convinced of this fact. These catalogues,
which were mere compilations of receipts, contain the most
extravagant remedies, %rought together without any order;
and, generally speaking, unaccompanied by any critical
remarks.

Physicians having made the organization of man the sub-
ject of their special study at a very early tperiod, it is hardly to
be wondered at if they sought to obtain from his body various
remedies against disease. Man was long regarded as an
animal par excellence, and it was, therefore, thought that this
animal ought naturally to furnish a number of valuable
medicines.

Amongst other ancient remedies which were seriously
recommended, was the use of tanned human skin as a belt, the
nails and kairs either burnt or distilled, the teetk, brain, saliva,?
waz,’ urine,' the excrements, the fat (especially of a person
who had been hanged), the blood of a manwho had been beheaded
drank while it was still warm,5 and filings of the kuman skull
(hominis cranium raspatum) ! Lémery observes, “ The skull
of a person who has died a violent death forms a quicker and
better remedy than that of a person who has died from a
lingering disease, or. who has been taken from a cemetery,
because the first contains all his spirits, while in the others
they have been exhausted either by the disease or by the
earth.” Boyle believed that powdered human skull, applied to

the skin, had permanently cured him of bleeding from the
nose.

! The hair of children eased the gout; that of adults was employed
against the bite of a dog !

? The saliva of a man who had fasted was a specific against the poison of
serpents! . ..

3 Wax cured the sting of the scorpion ! y

* The urine of eunuchs rendered women fruitful !

5 At Rome, the warm blood of the gladiators was ordered in various

discases! In Egypt, kings attacked with elephantiasis were ordered baths
of human blood !



64 MEDICAL ZOOLOGY.

The progress of medical science and of common sense has
long since freed us of these therapeutical extravagancies.!

SECTION I.

ANIMALS OR ANIMAL PRODUCTIONS FORMERLY EMPLOYED IN
MEDICINE.

A 1ARGE volume might be formed of the statements which
are to be found in different authors, relating to the animals or
their productions which were formerly used in medicine, but
which are now abandoned.

Linnweus very properly discarded many of the false and
absurd statements of his predecessors. But one is surprised
to find still included amongst his Materia Medica the fat of
the wild cat (cati sylvestris axungia), the testicles of the horse
(equi testiculi) and the penis of the whale (ceti priapus)! . . .
The most celebrated men have always, fo a certain extent,
been enslaved by the prejudices of their time.

The ancient therapeutists often sought for what they termed
correspondence between the disease and the remedy, but it is
impossible to conjecture what were the relations upon which
they founded the virtues of many animal substances. Thus, in
spitting of blood, they recommended the patient to drink kid’s
blood mixed with vinegar; in diseases of the kidneys they
preseribed the back of a hare to be eaten raw or cooked, but
without fouching it with the teeth ; in diseases of the spleen,
they applied the spleen of a dog over the region of the affected
organ ; in disorder of the liver, they ordered the dried liver of
a wolf in wine sweetened with honey, or that of an ass bruised
in honey with two parts of celery and three nuts! .

The following are some of these therapeutic agents which
belonged to the ancient medical zoology, arranged in three
series :

I. Tee ENTIRE ANIMAL.
1st. Simply opened or bruised.—Bat, mole, pigeon, toad,
tree-frog, spider, scorpion.
2nd. Dried orreduced to powder.—Hedge-hog, tit-mouse,
water-wag-tail, wren, goat sucker, plover, snake,

1 See the work of J. W. Pauli, entitled, De medicamentis e corpore
humano deswmptis, merito negligendis. Lipsiee, 1721, in-4.
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toad,! earthworm, bug, cricket, grasshopper,
o e SRR

3rd. Culcined and reduced to ashes—Badger, mouse
(mus combustus), crow, cuckoo, kingfisher, lizard,
salamander, slug, scarabeeus.

4th. Infused in water. Magpie (aqua picarwm composi-
tum), swallow (aqua hirundinum).

5th. Boiled in milk.—Toad.

6th. Infused in oil.—Dog (oil of young dogs)? fox,
hawk, cameleon, scorpion (oil of Matthiole),
cockroach, earthworm.

7th, Distilled.—Ants (water of magnanimity).

II. Boxes of the dog, wolf, hare (astragalus), horse, stag,
eagle (skull, vertebre), toad (left humerus), carp,
shad, and whiting.

ITI. Broop of the bat, lion, dog, mole, weasel, hare, rat, horse,
ass, elephant, rhinoceros, bull, camel, stag, goat, gold-
finch, lark, pigeon, cock, pheasant, quail, ostrich, swan,
duck, tortoise, lizard, frog, tree-frog, and snake.

IV. Far of monkey, dog, wolf, fox, wild cat, hedge-hog, badger,
rabbit, hare, marmot, beaver, porcupine, dormouse,
ass, elephant, stag, fallow-deer, camel, eagle, falcon,
kite, common fowl, pheasant, cassowary, heron, frigate
bird, pelican, lizard, snake, frog, tree-frog,? carp, pike,
eel-pout, and lamprey.

V. CovErINg.
1st. Skin of mole, horse, ass, rhinoceros, eagle, tench,

and eel.

1 Zwelfer states that cakes (¢) composed of the toad preserved him from
the plague, and that the same remedy had relieved, and even cured, some
of his domestics and friends of malignant diseases. Van Helmont also
applied this singular remedy to the skin.

? Catellos recens natos numero tres, in three or four pounds of olive oil.
Some used them while they are alive (vivos), others after they were dead
(necator).

* Oligans Jacobseus pretends that the fat of the tree-frog causes teeth
which have been rubbed with it to fall out without pain.

(a) The term cake has been used instead of the obsolete word troche,
by which the older pharmaceutists designated certain compounds com-
posed of various powders, made up with any convenient medium, not con-
taining sugar, into little cakes of various forms, and afterwards dried. The
word trochiscus or troche is derived from trochos, a wheel, the cakes being
very oftes;l made up into that shape. See the section on the so-called crabs’
eyes, p. 96.

b
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2nd. Huair of cat, fox, hare, horse, ass, elephant, goat,
camel. .

8rd. Feathers of eagle, lark, partridge. .

VI. SHELLS.

1st. Univalves—snail, rudimentary shell of slug, whelk,
dentalium.

2nd. Bivalves—common mussel.

3rd. Epiphragma of the large Roman snail.

4th. Pearls of the pearl oyster and the mussel.

VII. NUTRITIVE ORGANS.

ist. Jaws of the pike, trout. .

2nd. Teeth of wolf, badger, wild boar, cod, &e.

8rd. Tongue of grouse, flamingo. . .

4th. Stomach of hedge-hog, pigeon, common fowl, crane,
ostrich, eel-pout. .

5th. Intestines of wolf. .

6th. Spleen of dog, ass. .

7th. Liver of wolf, mole, bear, badger, weasel, otter,
hare, porcupine, elephant, goat, roebuck, eagle,
swan, duck, lizard, frog, eel. .

8th. Kidneys of ass. .

9th. Lungs of fox (pulmones preparati), weasel, hare,

pig. .

10th. Heart of monkey, Lion, mole, stag, crow, peewit,

kingfisher, toad. .
VIII. BILE, URINE, EXCREMENTS.

1st. Bile of monkey, cat, dog, hedge-hog, martin, weasel,
bear (fel inspissatwmn), hare, ass, pig, elephant,
goat, roebuck, fallow-deer, camel, eagle, peewit,
nightingale, bee-eater, pheasant, partridge, crane,
wood-cock, snipe, tortoise, lizard, frog, salmon,
pike, carp, eel-pout, eel. .

2nd. Urine of ass, mule, rhinoceros, cow, goat, stag,
camel, lizard. .

3rd. Lzcrements of cat, dog (fed upon bones), wolf,
fox, martin, weasel, hare, mouse,? ass, mule, pig,
elephant, ox, sheep, goat, roe-buck, fallow-deer,
camel, eagle, bawk, crow, kite, pee-wit, swallow,

1 Album grecum, spodium grecwm, album canis, nithil album, cynoco-
prus.—Libavius gives the method of preparing and preserving the album
graecum.

2 Albwm nigrum stercus migrum, muscerda.
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cuckoo, pigeon, common fowl, peacock, quail,
bustard, swan, goose, tortoise, lizard.! .
IX. ORGANS OF REPRODUCTION.
1st. Testicles of badger, weasel, otter, horse, ass, hare,
common fowl. .
2nd. Penis of ass, bull, stag (priapus cervi), whale, sea
tortoise. .
X. Eeas.
1st. Covering of the eggs of the frog.2 .
2nd. Entire eggs of lizard, barbel, pike, cuttle-
fish. .
3rd. Shell of crow, common fowl, quail, ostrich. .
XTI. OBGANS OF RELATION.
1st. Brain of badger, hare, stag, camel, eagle, hawk,
crow, pee-wit,. common fowl, partridge. .
2nd. Eye of hare, quail, crane. .
8rd. Ear-bone of carp, whiting, cod, pike. .
4th. Foot of hare (leporis tali). .
5th. Hogf of horse, mule, ass, elephant, rhinoceros,
tapir, elan (ungula preparata).’® .
6th. Claws of hawk. .
7th. Claws of crab. .
XTII. ACCESSORY ORGANS.
1st. Horn of rhinoceros, ox, sheep, goat. .
2nd. dppendages of flying stag (korns). .
XITI. VARIOUS PRODUCTION.
1st. Suet of sheep. .
2nd. Dried tears of stag. .
3rd. Ink of cuttle-fish. .
4th. Cocoons of silk-worm (English drops), spider
(Montpellier drops). .
5th. Bezoars. A. Stony (intestinal concretions)* of
the monkey, wild boar,5 Indian hog¢ ox,7

1 See the Stercoral Pharmacopeia of C. F. Paullini (Heilsame Drek-A po-
theke, Frankfort, 1696, in-8).

3 Ranarum sperma exsiccatum, sperma ranc.

3 It was especially the hoof of the left foot which was employed.

¢ The name bezoar is given to calcareous masscs, more or less solid,
generally formed of concentric layers, and found in the stomach, intestines,
and urinary passages of quadrupeds.

& Pig stone, lapis porcinus.

S Malacca stone, lapis porci Malacensis, yellow bezoar. The bezoar of
Ceylon (lapis porci Ceylanici) was larger and not so scarce.

¥ Masang de vaca, Indian yellow, glate stone.

¥ 2
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goat of Peru ibex,? camel, serpent,® viper.*
B. Hairy (agagrophiles)® of horse, ox, and
sheep.

SECTION II.

ANIMALS AND ANIMAL PRODUCTIONS OCCASIONALLY
EMPLOYED IN MEDICINE.

CerTAIN animals and animal productions formerly in use are
still occasionally, though very rarely, prescribed by medical
men.

They may be divided into three groups: 1st, Animals em-
ployed whole ; 2nd, Parts of animals ; 8rd, Animal productions.

CHAPTER L
ANIMALS EMPLOYED WHOLE.

TrESE animals are : 1st, the Scink ; 2nd, Wood Louse ; 3rd,
Cochineal Insect.

I. Scink,
The Seink of the pharmaceutist®is a small Saurian reptile

Fig. 7.—Scink.
belonging to the family Scincoides; it is very common in

1 Western bezoar.

2 QOriental bezoar, green resinous bezoar.

3 Serpent stone, cobra de capello.

4 Bezoar of France.

8 Concretions which form in the stomach and intestines of various quad-
rupeds, from the accumulation of hairs swallowed by the animals in licking
themselves. The hairs become felted together in balls.

:l ic‘zi%"us officinales, Schreb. (Lacerta Scincus, Linn.). The Arabs term
it .
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Nubia, Abyssinia, Egypt, Arabia, and in the south of Algeria
and Morocco. ;

The body is from nine to twelve inches in length; it
Fasses gradually into the tail, which is thick and conical, and

orms nearly one third of the entire length., The colour of the

animal is of a silvery yellow, with dark transverse bands. The
muzzle is wedge-shaped. The teeth are small, close set, and
pointed. The feet are short, the toes free, flat, and un-
guiculated.

Before it is brought to Europe it is dried, the intestines
having been previously removed, and the end of the tail cut off.
The space that was occupied by the intestines is filled with
aron(llatic plants, and it is then wrapped up in leaves of worm-
wood.

The Secink was long regarded as a most useful and valuable
remedy. In the Materia Medica it was said to be stimulant,
restorative, and antisyphilitic, but especially serviceable in
restoring the powers of the body when they had been ex-
hausted by voluptuous indulgences.* (Dioscarides.) It entered
into the composition of several complicated formulz.

The common Lizard? has been proposed as a substitute for
the Scink. A species of Anolis3 and an Iguana,* have also
been mentioned for the same purpose.

Very recently Dr. Gosse, of Geneva, has advocated the
therapeutic properties of the Scinks. He maintains that the
ancients were justified in employing them, and that these
animals possess powerful stimulant and sudorific properties,
which might be usefully employed in various diseases.

§ II. Wood-lice.
_ Under this name of WoodliceS are included two small

1 Corpus officinale pro aphrodisiaco, Linn.

3 Lacerta agilis, Linn. [The common lizard of this country is not the
Lacerta agilis of Linneeus, but the Zootica vivipara of Bell, or scaly lizard
of Pennant. See Bell’s Brit. Reptiles.)

3 Anolius bullaris, Cuv. [This species was first described by Catesby in
bis Natural History of Carolina, under the name of the Green lizard; it
is a very beautiful gpecies, of a greenish gold colour.]

4 Iguana delicatissima, Laur. (I. nudicollis, Cuv.).

5 The Saurians are not the only reptiles whose medicinal virtues have
been extolled. The old therapeutists made use of a volatile salt containing
a powder eomposed of vipers, also eakes (see note, p. 65), as well as a wine,
a syrup, a jelly, and an oil. The fat of these animals was recommended
in nervous affections, and was considered to be a good cosmetic.

§ Onisct, Aselli,



70 MEDICAL ZOOLOGY.

species of isopod crustacea, belonging to the family of the
Oniscide: the common Wood-louse (fig..8), and the officinal
Armadillo (fig. 9).

1st, The common Wood-louse! is constantly found in cellars,
in the crevices of walls, under stones, and in old
wood.

The body is oval, oblong, of a grey colour, and
composed of a number of imbricated rings. It has
four antenns, the lateral ones being provided with
eight joints. It is provided with two pointed ap-
: pendages at its posterior extremity.

Fig. 8. Wood-lice avoid the light and frequent damp
Wood-louse. Situations, where they feed upon decomposing animal

and vegetable matters; their walk is naturall
slow, but they can move quickly when irritated. ~When
alarmed they have the singular power of rolling themselves up
into a bail; they are ovoviviparous. At birth the young have
only twelve feet [the adult animal has fourteen, one pair
being attached to each of the seven rings, which form the
thorax].

2nd, The officinal Armadillo® is met with in France, but it
belongs especially to Italy.

The Armadillo is closely allied to the preceding species.
The rings are smooth and polished, and of a grey
colour. The lateral antennz have only seven joints.
The posterior appendages of the body are not pro-
jecting.

The medicinal properties of the Wood-louse and the
Armadillo were long spoken of in high terms. Those
individuals were preferred, which lived on walls and €
onstones covered by saline particles. Galen speaks  Fig 9. |
of their beneficial effects in obstructions of the Armadillo.
abdominal - viscera; Baglivi considered them as
lithontriptics, Vallisneri as antiscorbutic, and Geoffroy as
anti-rheumatic. . . . Most writers have mentioned them as
being aperient, laxative, and diuretic. It has been ascer-
tained that they contain the hydrochlorates and nitrates
of potash and lime, which may possibly explain their former
reputation in medicine. These minute crustacea entered into
the composition of numerous prescriptions. Patients swal-

1 Oniscus asellus, Linn. In the old pharmacopeias it was called Cutio
and Porcellio.
* Armadillo officina.is, Cuv. It was known ag prepared wood-louse or

armadillo of the ghops.
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lowed them raw, and that even while they were alive, con-
suming as many as two hundred in the course of the day.
De Haen seriously relates that in certain cases of weak sight,
patients had eaten these animals with bread, and that this
extraordinary remedy had been exceedingly efficacious.

§ IIL. Cochineal Insect.—Coccus Cacti, Linn.

The Cochineal is an insect belonging to the order Hemiptera,
the tribe Homoptera, and to the family Gallinsecta. They
constitute the genus Coccus of Linnsus; they are characterized
by a pectoral beak, an abdomen terminated by sete, and by the
presence of two wings in the male—none in the female.

1st. CommoN CocHINEAL (fig. 10).—The Common Cochineal,
or Cochineal of the Nopal! is an insect which is held in con-
siderable estimation, on account of the beautiful and brilliant
colour which it furnishes.

This animal was employed in medicine and in the arts long
before its true nature was ascertained. It was supposed to be
a small berry or grain, known as skining grain? Lopez de
Gomara, in 1525, gave the first description of this insect, and
of the plant upon which it fed. Thierry de Menonville, in
1787, published an excellent treatise on the Cochineal.
Reaumur has given some details respecting the generation
and metamorphoses of those species which are met with in
France.

Habitat.—The Cochineal of commerce is found in different
parts of Mexico. It lives on several species of Nopal, par-
ticularly on the common,? the cochineal bearing,* and the Tuna®
species.

Description.—The Cochineal of the Nopal is a small insect.
The male and the female are not alike, and might be supposed
to belong to different genera. It has even been stated that
the individuals which had been taken for the male were para-
sites.

The body of the male is elongated, short anteriorly nar-

! Adanson has seen students when herborizing eat some dozens of these
insects and find them very good.

? Pomet said (1694) that the Spaniards exposed them to the action of
heat, so that the young should not become developed in France.

3 Opuntia vulgaris, Mill (Cactus Opuntia, Linn. ).

* Opuntia cochenillifera, Mill (Cactus cochenillifera, Linn.).

# Cpuntia Tuna, Mill (Cactus Bonplandia, Kunth),
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rowed behind, and of a deep red; the head is small, with
a rudimentary beak ; the antenne are
of moderate length, filiform, and com-
posed of eleven joints. The abdomen
18 terminated by two sete, longer
than the body, diverging, and very
slender. The wings reach beyond the
abdomen and cross each other horizon-
tally on the back; they are oblong and
perfectly transparent. The limbs are
long, with a single joint to the tarsus,
terminating in a hook. The animal
is quick and active.

The female is at least twice the size
of the male, the body is oval, obtuse
anteriorly, slightly attenuated behind,

Fig. 10.—Cochineal!  convex above, and flat below. It

has ten distinet rings, of a brown
colour, covered with a white powder. It is provided with an
extremely narrow, slightly conical, and very pointed rostrum
from 3 to 4 lines in length. The abdominal set® are shorter
than the body. The limbs are small, and the animal very
slow.

The larval stage in both sexes does not last more than ten
days; that of the pupa fifteen. The male does not live more
than a month. As soon as he is born he seeks the female and
when impregnation is accomplished he dies. The female lives
a month longer, and during this time her abdomen becomes
considerably enlarged. 'When the period for laying the
eggs has arrived she fixes herself to the plant. The eggs
remain adherent to the under surface of her body, so that the
laying is hardly evident externally. As the abdomen empties
itself its inferior parietes approaches the upper and thus forms
a considerable cavity below. Very soon the parent insect dies,
her abdomen dries up, the skin becomes hard and shrivelled and.
serves as a kind of shell for the protection of her offspring.

The eggs are from 250 to 300 in number, and are united
into a narrow band ; they are oval, of an intense red colour,
and are covered with a farinaceous secretion. They are hatched
in a few days. The larve issue from beneath the dried-up
remains of the parent by an opening at the posterior part, and
spread themselves over the nopals. During the first days of

1 q, male; 3, female,
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their existence they traverse the tenderest parts of the plants,
and seek out a suitable spot to attach themselves to. Having
decided upon this, about one third of the individuals cover
themselves with a white powder, which assumes the form of a
cacoon open at one end; beneath this covering the larva
becomes transformed into a chrysalis, and then into the per-
fect insect. The abdominal sete soon make their appearance
through the opening previously mentioned, and the animal
comes out backwards: these are the males. The other two-
thirds are the females, whose bodies daily increase in size,
while the males flutter around them, or walk over their backs.

Cultivation—The Cochineal is found wild in the woods, but
it is usually propagated and reared artificially. A certain
number of nopals are planted around the houses to form a
nopalry. It is usually placed in an open situation, where there
18 no shade, but where 1t is sheltered from the west winds. It
is surrounded by a hedge of reeds, as much to break the currents
of air as to guard the plantation from the attacks of wild beasts.
A nopalry ought not to be more than two acres in extent.
The ground having been properly prepared, the plantation is
formed by cuttings of the nopals planted about half way in the
ground. The cuttings are placed a foot apart and arranged
illn1 rows, with intervals of rather more than a yard between
them.

Females obtained from the woods, just before they are about
to lay their eggs, or insects filled with eggs, which have been
preserved through the winter on the sheltered nopals, are
placed, to the number of ten or twelve, in small nests, com-
posed of the fibres of the cocoa nut, or in small cylinders open at
the ends formed of the leaves of the dwarf palm, and suspended
to the spines of the nopals; at other times they are placed in
the crevices of the plant. This is called sowing the cochineal.
The larvae soon come out of the nests and spread themselves
over the nopals. They are afterwards arranged in groups on
the most succulent and vigorous parts of the plant.

The principal care which is required in raising the Cockineals
18, to shelter them from the effects of the wind and the rain;
this is done by simply placing matting over the nopals.

Thierry de Menonvi.lﬁ)e introduced this valuable insect into
Saint Domingo, but the revolution of Haiti prevented the
suc?eﬁs of the experiment, and the insects were allowed to
perish.

The Dutch succeeded in naturalizing them in Java. In
1845, that is, in about ten years after their introduction, the
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quantity sold on account of the government amounted to
5,5131bs.

Living individuals have, on several occasions, been intro-
duced into Burope. Linnaus tells us that Rolander presented
some to the Botanic Garden at Upsal in 1756.

The Cochineal has become acclimated in Spain, more par-
ticularly in the neighbourhood of Malagar and in the kingdom
of Valencia.

In 1806, M. Souceylier, a naval surgeon, brought home some
living Cochineals, which he transmitted to M. Robert, pro-
fessor of botany at Toulon.

In 1827, the naturilization of the Cochineal was attempted
in Corsica, but without success. The same year it was intro-
duced into the Canary Isles, where it met with the most
perfect success, for the eight and a half pounds of Cochineal
which these islands exported in 1831, amounted to no less
than 882,2001bs. in 1850. The diseased vines, upon which the
insects lived in the Canaries, have been lately rooted up and
replaced by nopals.

The Spanish Government, fully appreciating the value of
this branch of industry, forbade the exportation of the precious
insect under the penalty of death. In spite, however, of this,
in 1831, M. Simonnet, a pharmaceutist of Algiers, had the
courage to run the risk of the undertaking and introduced the
first Cochineals into the French settlements. He procured the
insects from Valencia; but in consequence of bad weather he
had the mortification to find his endeavours unsuccessful. Two
years afterwards, Dr. Loze, a naval surgeon, brought several
pots of the cactus, each having from thirty to forty of the
Cochineal insects living upon them. At the end of 1834, he
presented to the Academy of Sciences samples of his first erops,
which were pronounced to be of an excellent quality. Recalled
in 1836, M. Loze was obliged to leave his cacti and the
Cochineals in the garden of Hussein Bey, where they were
exposed to every kind of risk. Some fime after, M. Hardy,
director of the central Nursery Garden, endeavoured to save
what might be left of them. It was with difficulty he could
find two or three of the nopals, with a few impregnated females
upon them ; it was with these fragments that he was enabled
to establish the valuable cultivation of which we are speaking.
In 1846, 371bs. were sold at Marseilles by order of the Minister
of War. M. Chevreulil stated, that the produce from Algeria
was equal in value and in quality to that of Mexico. From
that time the cultivation of the Cochineal was rapidly developed.
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In 1853, in the province of Algiers alone, there were four-
teen nopalries, containing 61,500 nopals, and their produce
sold at 15 francs the kilogramme (2:20551b. avoir.).

Collecting—The collecting of the Cochineals takes place
in the fine weather, shortly before the time for laying their
eggs, when the abdomen has attained its greatest size. Their
size at this period is nearly that of a pea.

The Cochineals which are sown in April are collected in the
June following. From these are chosen females which are
intended for the rearing of the summer crop; this begins
towards the end of May and is completed in September ; from
the second gathering females are again put aside for the winter
crop. In a favourable season, three gatherings may be
obtained during the year.

‘When the time for collecting has arrived, cloths are spread
beneath the nopals, their joints are cut off and the insects
detached by passing a fine brush or the blunt edge of a knife
over the plant. This operation is repeated several times.
Some growers do not mutilate the nopals, and scrape the joints
without separating them from the trunk.

The Cochineals from the first gathering are considered the
most valuable.

The insects are killed in several ways; one is to place them
in baskets and steep them in boiling water, they are afterwards
spread out on hurdles covered with cloths, and dried, first in
the sun, and afterwards in the shade, where there is a free
current of air. By this method the insects lose in the water
the white powder with which they are covered. The Spaniards
term these cochinella renagrida. At other times the insects
are merely baked in an oven ; when prepared in this way, they
have an ashengrey colour, and are named jaspeada. Lastly,
the cochineals are killed by being heated on iron plates, when
theﬂ turn of a dark colour; this variety is known as the
cochinella nigra.

Reaumur says that it takes 65,000 insects to weigh a pound
Fr. (11b. loz. 10}dr. avoir.) while, according to M. Fee, it
does not require more than from 42 to 45,000.

Three varieties of cochineal are distinguished in commerce :
1st, The Mesteque? fine or cochinella Jaspeada of the Spaniards ;
it is of a purplish grey colour and covered with a whitish
powder. 2nd, The Black cochineal ; this is the largest; it is

! Mesteque is the name of a Mexican province. (Ed.)



76 MEDICAL ZOOLOGY.

of a reddish or purplish black colour, and is almost or quite
devoid of the white powder. 8rd, The Sylvestre cochineal or
grana Sylvestria ; this consists of the smallest insects; it is of
a dullish red colour, and is of the least value. This variety is
obtained from the nopal plants which grow wild in the woods.

In order to give the cochineals the farinaceous appearance
which distinguishes the finest qualities, powdered tale or
white lead is mixed with them. In this way the black variety
is made to resemble the mesteque or fine variety.

Uses.—Cochineal has been recommended in hoopingcough
and dysury. It has also been used in the form of a drink as a
remedy for the troublesome form of cough which follows
measles.

Carmine and lake carmine are formed from cochineal.

The colouring prineiple of cochineal (cockinella or carmine)
is a crystallizable substance of a brilliant purplish red colour.
It fuses at 112° F. It is insoluble in ether, but very soluble
in alcohol and water. Alkalies change it to a violet colour,
and acids to an intense red. Cochineal will preserve its
colouring properties unchanged for a century. (Hellot.)
¢« In 1736, there were imported into Europe 771,161 lbs. of
ccochineal of the value of fifteen millions of francs. At the
prefent day, in the General Table of the commerce of France,
that country alone receives about 761,776 1bs., valued at three
millions of francs.

[A syrup of Cochineal has been introduced into the last
edition of the Pharmacopia.

Syrurus Cocer (Syrup of Cochineal).—Take of bruised cochi-
neal Biv, boiling distilled water Oj. The cochineal is to be
boiled for fifteen minutes in the water in a closed vessel,
frequently stirring it; then strain. Add of sugar twice the
weight of the strained liquid, and dissolve with a gentle heat.
Lastly, when the syrup has cooled, mix with each fluid ounce
half a fluid drachm of spirit.

Various properties have been assigned to cochineal, but
without the least foundation ; its only real use is as a colouring
matter. It is for this purpose that it is ordered to be added
to the #inctura cardamomi composita, and to the Zinctura
cinchone composita.]

2nd. Other species of Cocci—Three other species of Cocei
which are now almost entirely neglected were formerly used in
medicine. These are : 1st, the Kermes; 2nd, the Coccus Poloni-
cus; 3rd, the Coccus Lacca.
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1st. The Kermes or Coccus of the oak! lives upon a
particular species, peculiar to the South of Europe, known as
the Quercus coccifera (fig 11). This is generally obtained
from Montpellier, Provence, and Spain.

This species of Coccus is larger than that of the nopal, the
female attaining the size of a large pea. It has no trace of
rings, is of a globular form, and at first is of a bright red, but
afterwards of a dark violet colour, and is covered with a white

owder. It surrounds itself with fine threads, out of which it
forms a kind of cocoon. Each female lays from 1,800 to 2,000
eggs.

gBy analysis kermes yield a red
colouring matter similar to carmine,
a peculiar animal principle termed
coccine, a yellow fatty matter, and
some phosphates and salts. (Las-
saigne.)

2nd. The Coccus Polonicus? is
found in Poland and Russia, and occa-
sionally in France, attached to the
roots of a small plant, the Scleran-
thus perennis; it is also found on
the Potentilla reptans and P. alba
of Linnzeus.

The male has 13 to 14 joints to
the antennw and is provided with a
bushy tail. The female is of an
oval form and reddish colour; the
first pair of feet are inserted near Fig. 11.—Kermes.
the antennm® and are very short and strong. The insect is
collected in the Ukrane towards the end of the month of June,

! Coccus Illicis, Linn, ; commonly known in commerce and in pharmacy
as animal kermes, vegetable kermes, kermes of the oak, shining grain.

2 Coccus Polonicus, Linn. (Porphyrophora Polonica, Brandt), commonly
termed Saint John's blood. [In Germany, during the ninth, twelfth, thir-
teenth, and fourteenth centuries, the rural serfs were bound to deliver
annually to the convents, a certain quantity of kermes, the coccus polonicus,
among the other products of industry., It was collected from the trees,
upon Saint John's day, between eleven o’clock and noon, with religious
ceremonies, and was therefore called Johannisblut (Saint John's blood), as
also the German cochineal. At the above period a great deal of the
German kermes was consumed in Venice for dyeing the scarlet to which
that city gives its name. (Ure’s Dic. of Arts and Sciences, art. Kermes.)]
Another species is found in Armenia, P. Hamelii, Brandt (P. Armenica,
Burmeister), which also yiclds a colouring matter used in the arts. 3
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when the females are ripe. The abdomen is at this time
swollen and filled with a purple fluid. The plants are rooted
up with an iron instrument having the shape of a trowel. The
cocci are freed from dirt by shaking them in sieves. The
insects are sprinkled with vinegar, or with hot water, and are
then dried in a warm place, or by the heat of the sun, but very
slowly and with great care. If they are dried too quickly the
colour is changed. (Bernitz.)

3rd. The Coccus Lacca (Kerr) lives on several trees in India;
amongst others, upon the Hicus religiosa, the F. Indica, the
Rhamnus jujuba, the Croton lacciferum, and the Butea frondosa.

The lac insect has the body oblong, flattened below and
convex above, narrowed towards the posterior extremity, and
furnished with a thickened ridge around the thorax and
abdomen ; the antennw are filiform and bifurcated; the eyes
are placed towards the inferior part of the head; its rostrum
is placed beneath the thorax ; the abdominal rings are obscure ;
according to Kerr there are fourteen rings; but according to
Roxburgh there are only twelve ; the body is terminated by
two diverging sete. (Kerr, Swagermann.) The male is furnished
with two large membranous wings.

The insects attach themselves to the twigs and the young
branches, which are about the thickness of the finger.

It has been supposed that the insect pierces the bark of the
trees upon which 1t lives, for the purpose of depositing its eggs,
and that a resinous matter oozes out of the wound, which
dries upon the surface. The females of this species have the
same habits as those of the Cochineal insect, and like them
they become fixed at the period of laying, and cover the eggs
with their dead bodies. As, however, they exist in great
numbers they become closely packed together and arranged in
lines. It has been stated that the resinous matter sucked up
by the insect is transuded through the pores of its body.
(Latreille.) It seems, however, more probable that the single
puncture of the bark made at the time when the insect
becomes fixed is sufficient to allow of the exudation of the resin,
in which the creature becomes enveloped, and to which it im-
parts its red colour. :

When a branch covered with lac is examined a rough
irregular crust is seen on the bark, pierced by a number of
small holes, which communicate with cells placed beneath.
These cells are oval and terminate in a fine point towards the
wood and in a blunted extremity externally; they are about
% of an inch in their greatest diameter; they seem to be
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moulded upon a very delicate shell (utricule, Virey). In the
interior there is seen in the centre a red fluid, a cottony
material of a white or rose colour, dark red globules, and small
oblong bodies of the same colour. The shell is the abdomen of
the parent insect, the globules are the eggs, and the oblong
bodies the young larve.

It is the dead bodies of the females filled with eggs, and
united together by the resinous matter previously spoken of,
which form the substance known as lac, lac resin, or gum lac.

There are four kinds of lac known in commerce: 1st, Stick
ZLac, in which the lac is still attached to the branches, where it
forms an irregular crust of variable thickness, and of a dark
opaque red colour. 2nd, Seed Lac is that which has been
removed from the branches and pounded; it generally occurs
in small fragments, and the colour is not so dark as that of
the first. [Seed lac is prepared by removing the resinous con-
cretion from the twigs; it is then coarsely pounded and
triturated with water in a mortar; the greater part of the
colouring matter is thus dissolved, and the granular portion
which remains after being dried in the sun constitutes Seed lac.
See art. Lac in Ure’s Dic. of Arts and Sciences.] 3rd, Shell
Lac is that which has been melted in boiling water, and then
poured on to smooth polished stones. These plates resemble
glass of antimony, but they vary much in their colour, accord-
Ing as theZ have been more or less deprived of the colouring
matter; they are consequently distinguished as the &rown, the
red, and the white. [In India the Seed Lac is put into oblong
bags of cotton cloth, which are held over a charcoal fire by a
man at each end, and as soon as it begins to melt the bag is
twisted so as to strain the liquified resin through its substance,
and to make it drop upon smooth stems of thé banyan tree
(musa paradisa). In this way the resin spreads into thin
plates, and constitutes the substance known in commerce by
the name of skell lac. (Ure.)] 4th, Thread Lacis a preparation
made in England, which has the appearance of a number of
reddils]h semi-transparent threads closely pressed and packed
together.

t’[Al’chough no longer employed in medicine, lac is extensively
used in the arts and manufactures ; it enters into the formation
of sealing wax, of certain varnishes, of French polish, and is
used in the manufacture of waterproof hats. In addition to
this resinous matter, a dyeing material, known as lac-dye, is
obtained from Stick lac. This is procured from a watery in-
fusion of the ground stick lac evaporated to dryness. The
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residue is then made up into cakes about two inches square,
and half-an-inch thick, which are stamped with the trade mark
of the manufacturer. In England this colouring matter is
employed for dyeing scarlet cloth, and is found to yield an
equally brilliant colour, and one less easily affected by the
perspiration than that produced by cochineal.]

CHAPTER IL

ANIMALS EMPLOYED IN PART.

THESE are animals which furnish certain caleareous or horny
structures which are employed in medicine. They consist
principally of—Ilst, Pachydermata ; 2nd, Cuttle fishes; 3rd,
Oysters ; 4th, Corals ; 5th, Sponges.

§ I. Pachydermata.

Amongst these amimals is the Elephant (Elephas), one of
the proboscidian mammalia, whose tusks are formed of an
osseous substance known as dvory.

There are two species of Elephant: that of India (Elephas
Indicus),! in which the summit of the head forms a sort of

mid; the forehead is concave, and the ears small ; that of
Africa (Elephas Africanus, Cuv.),in which the head is round,
the forehead convex, and the ears large, so as to cover the
shoulders. These animals are provided with tusks implanted
in the inter-maxillary
bone. They are two
very long pointed teeth,
curved and hollow to
the extent of half their
length. Those of the
Afirican Elephant (fig.
12), are much larger
than those of the Indian
> Elephant. The ivory of
3 both is characterized in

£/ a transverse section by

& curved lines passing

Fig. 12.—African Elephant. from the centre to the
circumference, crossing

1 Some writers consider that there are two species of Indian Elephant
and have named them Elephas Asiaticus and Elephas Sumatranus.
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each other, and by that means intercepting lozenge-like or rhom-
boidal interspaces.

Ivory caleined until it becomes white has been regarded as
absorbent, astringent, and anthelmintic; some therapeutists
have termed it spode or spodium ; others designate it as caput
mortuum. The various preparations into which it formerly
entered have now fallen entirely out of use.

The beauntiful velvety black, known to painters as ITvory
black, is obtained by calcining this material in closed vessels.
[The calcined matter is afterwards ground and then levigated
on a porphyry slab; it is much used in copper-plate printing.]

Thg tuI;k}sqg;' the Elephant are used in t-]})ep maﬁing oI;' artiﬁgial
teeth. It is also used in the manufacture of artificial teats,
pessaries, and other surgical instruments.

The tusks of the Hippopotamus (Hippopotamus amphibius,
Lin.) and Wild Boar (Sus Scropha, Lin.) are also used in the
manufacture of artificial teeth.

[The tusks of the Elephant are never used in the present day
in the construction of artificial teeth, whatever they might
have been formerly : the objections to this material are that it
is more easily destroyed by the fluids of the mouth, and at the
same time is more costly than the teeth of some other animals,
which are better adapted for the purpose. The tusks of the
‘Wild Boar, on account of their size alone, could seldom be made
available for the manufacture of artificial teeth. The only
teeth which have ever been extensively used are the tusks of
the Hippopotamus and the Walrus.]

§ II. Sepiadee.

The Sepiade or Cuttle-fishes are molluscous animals belong-
ing to the decapod division of the cephalopoda ; they constitute
the genus Sepia of Linnzus. The body of the animal is fleshy,
depressed, and contained in a mantle, having the form of a sac,
terminated posteriorly in a blunted extremity, and bounded on
either side by a narrow lateral fin. The mouth is terminal
and surrounded by ten arms provided with suckers; two of
these arms are pedunculated, and are much longer than the
others.

The most familiar species is the common Cuttle-fish (Sepia
officinalis, Lin.), which 13 extremely abundant in all parts of the
ocean and in the Mediterranean sea.
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The Common Cuttle-fish varies in length from three to twenty-:
eight inches. TIts body is oval and spread out at the sides; the
upper surface is marked by purplish or reddish spots, and with
white undulating lines upon a greyish or leaden coloured
ground. The aperture of the mantle is imperfectly divided
into three lobes; the two fins are united posteriorly. The
orifice of the mouth is circular, membranous, and more or less
fringed. There are two hard corneous jaws which shut into
each other and resemble the beak of a parrot. (Rondelet.) The
eyes are very large. The elongated arms or tentacles are nearly
the length of the body, and their dilated extremities are
furnished with a number of small pedunculated suckers. The
other arms are furnished on their inner surface with several
[four] rows of concave suckers.

The COuttle-fish feeds upon crabs, squills, and various mol-
lusca; it breaks down the carapace or shells of these animals
with its beak-like jaws, and their further comminution is
accomplished by means of its strong muscular stomach, which
acts like a gizzard.

At the bottom of the abdominal sac is a bladder containing
a black liquid, known as the ink of the Cuttle-fish. This blad-
der communicates by a small canal with the rectum. When
the animal is pursued or threatened with danger it discharges
some of this black fluid, which diffuses itself through the water,
and in the midst of the obscurity which it produces the creature
endeavours to escape! The pigment used in water colour
painting and known as Roman Sepia,? is obtained from this
black liquid ; it has been stated that the Chinese colour, com-
monly known as Indian ink, is prepared from a species of
cephalopod allied to the Cuttle-fish. It is, however, almost
certain that this ink is prepared from a kind of soot.

Cuittle-fishes are bisexual and oviparous. Their eggs are
soft, of a blackish colour, and collected together like a bunch
of grapes, and hence the name of sea grapes, which is commonly
given to them.

The Cuttle-fish encloses in its dorsal region a solid body,
known as the Cuttle bone Sepium, or shell of the Cuttle-fish ;
the French give it the name of biscuit de mer® Blainville has
proposed to call it Sepiostaire. This body is of an elongated
oval form, somewhat broader behind than before, depressed,

! Atramentum quo se occultat (Linn.).
* Fo litterce pinguntur (Linn.).
3 Qs officinale (Linn.).
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extremely porous, and very light. Its superior surface is
convex an({) granulated ; its inferior is partly convex and
partly concave; it terminates posteriorly in a thin dilated
aliform margin, composed of calcarcous and horny matter,
which, becoming everted, forms a wide and shallow concavity.
Quite at the extremity is a more solid portion, which has the
form of a conical hook or apophysis; it is sometimes straight,
sometimes curved. The thickened part of the sepium is com-
posed of thin parallel calcareous plates, which are deposited in
such a manner that the last formed covers the greater part of
all the others, but leaves their posterior margins uncovered.
The principal ingredient is carbonate of lime.

The bone of the cuttle-fish was formerly employed as an
antiacid and absorbemt. It enters into tl};e preparation of
certain tooth-powders.

[The following is the formula of the tooth powder in the
French codex :

Bol armeniac

Red coral

Bone of cuttle-fish aa 3%j, gr. xiv.
Dragon’s blood o + o 3iv,gr. vii
Coohinesl | «irnu a il ol o *SiugT~ij.

Cream of tartar . . . . . %, 3iv, gr. xxi.
Powdered cinnamon . . . 3ij, gr.iv.
Cloves . . . 3ij, gr. viij.

The cellular structure of the bone of the cuttle-fish renders
it so light that it floats on water. It was analysed by John,
who gives the following as its composition :—

Harp, UprPER 0R  Porous

OureR PortION, ParT.
Carbonate (with a trace of phosphate) oflime . . ,80 ., . . 85
Non-gelatinous animal matter soluble in water
with common salt . . . . . LAY o o KR S
Gelatinous membrane not solublein water . . . . 9 . , . 4
Water, with a trace of magnesia . . . . . . . . 4 . . . 4
100 100

It is used in the arts as a polishing material, for forming
moulds for fine silver castings, and as a pounce to prevent ink
from spreading after erasures.]

§ ITI. Snails.

Snails are gasteropodous molluseca, belonging to the genus
Heliz, the family Helecide, and to the order Pulmonifera.
The characters of the animal are—1st, an elongated body,
G 2
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with a thick collar bilobed inferiorly ; four cylindrical tentacles ;
a crescent-shaped dentated upper mandible or jaw; an oval
elongated foot; the respiratory orifice on the right side; reproduc-
tive orifice near the base of the right large or ocular tentacle.
2nd, Shell dextral, globose or depressed, the spire usually short,
with the last turn generally large ; umbilicus perforated or un-
perforated ; the columella straight or spiral ; aperture transverse,
oblique, and semilunar; a thick peristome, terminating in an
abrupt or reflected margin.

Snails live in hedges, on dry plants, on the trunks of trees,
in the crevices of walls, and on stones. They feed principally
upon vegetable substances. Their generative organs are
androgynous; they contain a copulative pouch, the dart
enclosed in a sac, numerous vesicles, and a flagellum. At the
period of copulation a large spermatophora issues from the
male organ, and penetrates the female apparatus of another
individual. These animals are oviparous and deposit their eggs
in moist earth. The use of snails as a medicine has been
advocated at various times. At the commencement of the
present century Dr. Chrestien, of Montpellier, recommended
them to be used boiled or in the raw state after removal from
the shell. Other writers have recommended them to be
sprinkled with sugar; this causes them to give out a large
quantity of their viscous slime, which is to be taken by the
patient.

The species which is best known is the Helix pomatia (Linn.)
or Roman snail. The shell of this species (fig. 13) is 11 inchin

Fig. 18.—Heliz Pomatia.!
height, globose, obliquely bowed below, with fine and unequal

} The animal in a state of extension, and a separate view of the jaw.



ANIMALS EMPLOYED IN PART. 85

longitudinal strie, tolerably thick, very strong, smoeth, shining,
opaque, of a reddish or dirty yellow, and with three or four
indistinct yellow bands. The spire is composed of five or six
convex turns, which rapidly increase up to the last, which is
large; the suture is deep, the summit elevated, and the um-
bilicus oblique; the aperture is interrupted by the penulti-
mate curves, and is provided with an evected margin, which is
thickened and of a reddish white internally. During winter
this aperture is closed by a membrane called the epiphragm,
which is convex, thick, cretaceous, and of a greyish colour.

These molluses live in gardens, vineyards, and forests.

The Helix pomatia formerly entered into the composition of
several pharmaceutical preparations. They were made into
broth, into a mucilage, a syrup, a jelly, and a pomade.
These preparations have long since fallen into disuse. Snails
were recommended in herpes ; they were allowed to crawl over
the surface of the skin and deposit their mucus upon it, or
they were pounded and applied to the part.’ (Adanson.)
Dr. Geelis, of Vienna, has extolled the efficacy of the pounded
shell in epilepsy and in intermittent fevers (1815).

M. Oscar Figuier, of Montpellier, prepared a snail paste,
which enjoyed a certain amount of repute. The species em-
ployed in the formation of this paste were the large garden
snail, H. aspersa and H. vermiculata. The H. pomatia and
the wood snail, . nemoralis, might also be employed for this
purpose; but these species, which are so common in the
northern and temperate parts of France, are not met with in
the south.

According to M. Soubeiran, a hundred individuals of the
Helix pomatia, which weigh two pounds, when they have been
freed from their shells, yield about one pound three ounces of
flesh, while one hundred of the H. nemoralis of the average
size do not give much more than ten ounces.

Snails contain a peculiar mucilaginous principle, whose
characters are imperfectly known, but which seems to have
some resemblance to gelatine and mucus. M. Oscar Figuier
thinks that the properties of these molluscs are partly owing
to an oil with a sulphurous odour, which may be extracted by
means of ether, and to which he has given the name of
helicine. He recommends that this principle should be re-
tained as much as possible unaltered in all the pharmaceutical
preparations. According to a recent analysis of M. Gobley,
helicine cannot be considered as a proximate principle ; it does
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not contain sulphur; it consists, like human venous blood, of
oleine, margarine, cholesterine, lecithine, and cerebrine.!

In a work presented some months back to the Academy of
Medicine, M. Eugene Fournier has examined the proportions
of mucilage, of iodine, of sulphur, and of phosphorus, which
are contained in snails. He shows that these proportions
vary according to the localities in which animals Tive and
according to the nature of their food. He is of opinion that
these principles might be artificially increased, and that the
animals might even be made to assimilate other principles,
such as doses of opium, belladonna, digitalis, and of arsenic.
It is known that these molluses can feed without inconveni-
ence upon various substances, which exercise a more or less
decided action upon man.

M. Chatin considers that the Limneus stagnalis of our ponds
and marshes may be substituted for snails in the formation of
syrups and lozenges. It is true that this molluse has less
mucilage, but an equal weight of them contains four times as
much iodine. (

The English obtain from Prince’s Island a large species of
Achatina (4. carinata), which they have introduced into
Europe as a remedy in phthisis.

§ IV.—Oysters.

Oysters are acephalous conchiferous molluses, with only one
adductor muscle (Monomyaria); they belong to the genus
Ostrea, which may be regarded as the type of the family
Ostreidz.

The body of the animal is of an oblong oval form, flat, often
irregular, and covered by a thick mantle, which is fringed at
its margins. The mouth is furnished with elongated trian-
gular palpi. No foot. The branchiz are large curved, nearly
equal, the external shorter than the internal. The shell is
attached, bivalved, irregular, foliaceous, rough, and generally
thick; upper valve short, flat, and moveable; lower valve
larger and convex. Hinge toothless. Ligament partly in-
ternal, and inserted on both sides into an oblong cavity.

" Oysters live near the shore, at moderate depths, where the
water is tranquil. They are sometimes developed in vast
numbers, forming what are termed oyster banks. Some of
these banks are miles in extent, and seem to be inexhaustible.

! Dr. Lamare has recently recommended Aelicine in phthisis.
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In 1819, a bank was discovered near one of the islands of
Zealand, which for the space of a year supplied the inhabitants
of the Low Countries with such abundance of oysters, that the
price of these shell-fish fell to tenpence a hundred; as, how-
ever, this bank happened to be situated almost on a level with
low water, the winter being very severe, it was entirely destroyed.
(Deshayes.)

Of all shell-fish, oysters are probably those whose faculties
are the most limited. Fixed to the rock or to some sub-
marine body, the only food which they obtain is that which is
brought to them by the currents of the ocean, and they give
no other signs of life than that of opening and closing their
valves. Nevertheless, it appears that under certain circum-
stances they may have the power of removing themselves from
the spot to which they have been attached.

These animals are androgynous, but the male and female
organs do not perform their functions at the same time. The
seminal fluid makes its appearance before the ova.

The young oysters are lodged in the mantle of the mother,
from whence they sally forth and swim around her, by means
of their vibratile cilia, but take refuge between the maternal
valves on the approach of the slightest danger.

The shell of the oyster, like all others, consists of carbonate,

with a small quantity of phosphate, of lime; it was formerly
extolled as a powerful absorbent and antiacid, and even as a
lithontriptic. The shells were calcined and reduced to a very
fine powder. In the present day the carbonate of lime or of
magnesia is used instead. They are still, however, used in the
preparation of certain dentifrices.
. If, however, the valves of these molluscs are but little
thought of as a remedy, the animal on the contrary is highly
prized as an article of food. The oyster fishery has for many
years been an important branch of industry and commerce.
These molluscs will be noticed again when speaking of the
flesh of animals.

§ V.—Coral.

Red coral' is a marine production, distinguished by its
hardness, its capability of receiving a high polish, and by its
fine red colour.

Coral is found attached to rocks at the bottom of the sea.

b Corallium nobile (Qorgonia nobilis, Ellis; Isis nobilis, Linn.; Coral-
lium rubrun, Lamk.).
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It is met with in different parts of the Mediterranean and in
the Red Sea; it exists at various depths, but never less than
three yards, nor more than three hundred.

Coral was for a long time regarded a marine plant ; it is now
known to be the production of polyps which live in societies.
‘When seen in the ocean this kind of coral resembles the
trunk of a small leafless shrub.

The central part of the coral is as hard as marble, and its
surface is marked by parallel but irregular strize. This axial
portion is covered by a soft fleshy layer, formed of delicate
membrane and fibres reticulated together, and inclosing a
number of glandular bodies, filled with a milky fluid, which
seem to unite it to the calcareous portion. In the fleshy mass
are depressions in which the bodies of the polyps are lodged ;
these consist of a globular portion which is fixed, and of a free
exsectile cylindrical portion terminated by*a mouth sur-
rounded by eight tentacula or arms, which are notched at
their margins. ’

The Coral from the coasts of France is considered to have
the brightest and deepest colour, probably because it is more
carefully selected than that of other countries. That of Italy
rivals it in beauty ; that of Barbary is larger, but not so bril-
liant. Five varieties of coral are known in commerce, and are
distinguished by the following fanciful titles:—1, The Froth
of Blood ; 2nd, The Flower of Blood ; 3rd, 4th, and 5th, Blood
of the First, Second, and Third quality.

According to Vogel Coral contains nearly four-fifths of its
weight of carbonate of lime; it also contains magmnesia and
oxide of iron.

[ Witting states that 100 grains of red coral yield the follow-
ing constituents :—

Carbonate of lime. . . . . . . . 8325
Carbonate of magnesia . . . . . . 350
Okidelofironie AR AL G0N N 0e 1295
Animal gelatine and sand . . . . . 75
WEET - 540, GRS AObst e N i Rl 20!

100-00]

Coral was formerly employed medicinally, and was looked
upon as a tonic and an absorbent. M. Desbois, of Rochefort,
pretends that it is tonic, because its colour is owing to a
martial principle, that is to say, to a salt of iron ; but there are
so many better ways of administering this metal that the
sooner the pretended tonic properties of coral or its colouring
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matters are forgotten, the better. It has, moreover, been
shown that this colour does not depend upon iron, but upon a
red matter containing nitrogen, similar to that which deco-
rates various shells, and which is deprived of all colour by the
action of the feeblest acids. (Fremy.) With regard to its
absorbent properties, there are several bodies which are better
uda{)ted for this purpose, so that even in this respect coral
could not long continue to be used.

The old practitioners administered coral in the form of a
powder, bolus, electuary, as a drink, and as a tincture; they
also made use of a magestry or precipitate of coral, which was
held in considerable repute. Lémery considered it adapted to
renovate the heart.

At the present time, coral 'is only used as a mechanical
agent for the purpose of cleaning the teeth. It can only act
very slightly as an absorbent, and still less as a tonie.

Other species—The old Materia Medica also included Black
coral, the Gorgonia Antipathes of Linnzus, and White coral,
which was a mixture of Oculina and the Caryophyllia; the
Oculina virginea (Lamk.) being the species which was princi-
pally made use of.

he same virtues were attributed to these corals as to the

The Black coral is distinguished from the Red by the horny
nature of the stem, and by its flexibility and smoothness.

‘White coral differs still more ; the axis is stony or caleare-
ous, but the polyps are contained in lamellated star-like cavities,
and not in the fleshy cortical substance.

§ VI. Sponge.

Sponge consists of aggregations of animals belonging to the
class of Polyps.

The species which is best known is the common domestic
sponge or Spongia officinalis. Like the corals it is an inhabitant
of the sea; it is very abundant in the Mediterranean, especially
around the islands of the Grecian Archipelago. It is found
attached to the rocks where they are least exposed to the
action of the waves and currents.

The Comimon sponge presents itself in masses of various
forms and sizes; it is of a brown colour, and composed of a
light elastic and resisting tissue, which is traversed in every
direction by numerous mterspaces. This tissue consists of
delicate flexible interlaced fibres provided with pores (oscula,
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Lamk.) and irregular canals, which communicate freely with
each other. In this tissue there is found a number of silicious
or caleareous particles (spicule), having a slender, simple, or
tricuspid form.

In its living state the Common Sponge is covered with
mucous layers consisting of a kind of animated jelly. The
most opposite opinions have been entertained with regard to
the nature of sponges. Amongst the ancients, some regarded
them as plants ; others as being of a twofold nature, that is to
say, as vegetables which served as a residence for certain
ppolyps. Dioscorides, Pliny, and their commentators, have
divided Sponges into males and females. Rondelet, the two
Bauhins, Ray, Tournefort, Vaillant, Marsigli, and others, have
placed them in the vegetable’ kingdom; while Nieremberg,
Peyssonel, Tremblay, Ellis, Lamouroux, and others, have main-
tained their animal nature. In the present day, the latter
opinion is generally admitted to be the correct one. Tive
different hypotheses have been held as regards this animal
nature: 1st. That the fibrous portion and the muco-gelati-
nous layer constitute a single animal. 2nd. That the muco-
gelatinous layer alone forms the animal. 8rd. That the sponge
is a compound being, consisting of an aggregation of polyps,
living in the substance of the enveloping muco-gelatinous sub-
stance. 4th. That these polyps exist only in the interspaces
of the fibrous mass. 5th. That the polyps are found both in
the muco-gelatinous layer and in the fibrous mass. The fourth
hypothesis is the true one.

The animalcules of the Sponges are a species of membranous
tubes, capable of extending and retracting themselves. They
have been compared to polyps deprived of tentacles and
reduced to their most simple conditions.

Sponges have yellow or whitish seed-like eggs, from which
non-ciliated embryos are produced, in the interior of which
contractile cells become developed, and subsequently spicules,
which are ultimately covered with vibratile cilia. (Lieberkuhn,
Bowerbank.) Several of these embryos unite together to form
a colony, in which their individuality becomes exceedingly in-
distinet.

Sponge is composed of an animal matter which has been
compared to albumen and to mucus (fibroine, Mulder). 1t is
soluble in sulphurie, hydrochlorie, and nitric acids, and in
liquor potassa. These solutions give a precipitate with nut-
galls. Besides carbon, hydrogen, oxygen, and nitrogen, sponge
contains iodine, sulphur, and phosphorus. It also contains
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bromine, carbonate, and phosphate of lime, sea salt, and traces
of silica, magnesia, and alumina.

Formerly Sponges were strongly calcined, or they were made
hot and then reduced to a powder, which was used as aremedy
in goitre and scrofula. Its curative properties were owing to
the presence of iodine.!

Sponges were also used in surgery, to dilate certain wounds
or natural cavities. For this purpose the sponge when per-
fectly dry was dipped into melted wax and then compressed
between two iron plates until cold, the pieces of sponge pre-
pared in this manner were called tents.

Every one is acquainted with the numerous domestic pur-
poses for which sponge is used.

Other species.—Besides the last species, which is known in
common as the Fine Syrian Sponge, there are seven others:
1st. Fine Archipelago Sponge, whichis probably only a variety
of the former; it 1s used for domestic purposes; it is also
employed in the manufacture of porcelain and in litho-
graphy. 3rd. Fine hard Sponge, commonly called Grecian
Sponge ; this is employed for domestic purposes, and also in
certain manufactures. 4th. White Sponge of Syria, called
also Venetian Sponge; this is made use of for the same pur-
poses as the former. 5th. Gelatine (géline) Sponge, which
comes from the coast of Barbary. 6th. The Brown Sponge of
Barbary, also called Marseilles Sponge, the Spongia communis
of naturalists ; this is used for cleaning rooms and similar pur-
poses ; it is fished on the coast of Tunis. 7th. The Sponge of
Salonica (Gervais, Van Beneden).

CHAPTER IIL

ANIMAL PRODUCTS. }

Tue animal productions which require to be noticed are:
1st, Spermaceti; 2nd, Bile; 8rd, Crabs’ eyes; 4th, The Web
of the Spider.

§ I. Spermaceti.

Spermaceti is a substance which is obtained from several

_ ! In ancient pharmacy the burnt bodies of the Alcyonia were also em-
ployed, the same virtues being attributed to them as to the sponges. The
species which was principally used was the Alcyonium Lyncurium of
Lamouroux, commonly called the Sea quince or Sea orange.
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species of cetacean mammals, particularly from the cachalot or
spermaceti whale. It is also obtained from the common or
Greenland whale.

1. The Great Cachalot (Physeter macrocephalus, Linn.) is an
enormous animal,! which is met with in all parts of the ocean.
Anderson measured one which was 70 feet in length. This
mammal (fig. 14) is of a blackish blue colour, darkest on the
back [the under surface is whitish, and also around the eyes];
the head is very large, especially at its anterior part.
The upper jaw has no teeth, or if they are present they
are quite rudimentary and hidden in the gum. The lower jaw
is narrow and about three feet shorter than the upper; 1t is
provided on each side with from twenty to thirty cylindrical
slightly curved teeth on either side. The vent is single, and
not double, as in most of the Cetacea. The eyes are projecting
and placed on eminences. The dorsal fin is reduced to a callous
prominence. The tail is bilobed and is very flexible.

Fig. 14.— Cachalot,

The Cachalot in swimming usually produces a foaming of the
water, showing its back and the fleshy eminence which sur-
rounds the vent ; its movements are not rapid.

[Beale states, that when undisturbed the animal passes tran-
quilly along, just below the surface of the water, at the rate of
about three or four miles an hour, its progress being effected
by a gentle oblique motion of the tail from side to side; when
proceeding at its usual rate, the body lies horizontally ; the
water by its progress being somewhat disturbed, is known by
the whalers under the name of “ White water ;” in this mode
of swimming it is able to obtain a velocity of about seven
miles an hour. When it swims at a more rapid rate, the action-
of the tail is altered, the water is struck directly upwards and
downwards, and each time the blow is made with the inferior

? Longitudo sepe sexaginta pedwm (Linn.).
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surface, the head sinks down eight or ten feet, and when the
blow is reversed it rises out of the water presenting to it only
the sharp cut-water portion.]

9. The Greenland Whale (Balena Mysticetus, Linn.). This
animal is usually regarded as the most voluminous of the
Cetacea, and therefore, of all known animals. Its dimensions

Fig. 15.— Greenland Whale.

have, however, been greatly exaggerated. Scoresby, who was
present at the capture of three hundred and twenty-two indi-
viduals, has never seen one which measured more than from
sixty-five to seventy feet in length.? Its greatest circum-
ference is from thirty to forty feet.

The W halebone Whale has no teeth, but there are rudiments
of these organs in the lower jaw of the young animal. (Geoftroy
Saint-Hilaire.) The upper jaw is keel-shaped, and is provided
on each side with a series of thin transverse plates, upwards
of three hundred in number,
composed of the baleen or
whalebone (fig. 16). These
Flates terminate at their in-

erior margin in a fringe of
coarse hair. The tongue is
: fleshy and very thick. The
Fig. 16.— Whalebone Plates. animal has no dorsal fin.

The W hale is an inhabi-
tant of the Arctic regions. The species which is met with in
the South Atlantic ocean, the Balena Australis of Kleir, or
‘Whale of the Southern Ocean, differs essentially from that of
the North, the Balena mysticetus ; it is the smallest of the two

! Maximus omnium animalivm (Linn.).

* Linnmus asserts that they occasionally attain the length of 100 feet
(sepe 100 pedum).
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species, usually measuring from thirty-five to forty-five feet,
but frequently extending to fifty.

8. Spermaceti—This substance is found in the cellular tissue
which separates the membranes of the brain in the Cackalot.
The whole of the upper portion of the skull consists of large
cavities covered in, and separated from each other, by cartila-
ginous walls. It is in these cavities that the spermacetiis con-
tained.? The cavity which is occupied by the encephalon
appears relatively small to the entire volume of the head.
Camper found in a head, measuring eighteen feet long, that
this cavity was only twelve inches in width, nine in length, and
seven in depth.

In the living animal the spermaceti is dissolved in an oily
liquid, but in the dead animal it becomes solidified. This 1s
purified by being squeezed through coarse bags; it is then
boiled in an alkaline ley, which frees it from any remaining
oil; it is then washed and melted.

In a Cachalot from the Moluccas, which was sixty-four feet
long, M. Quoy calculated there were twenty-four barrels of
spermaceti, each containing two hundred and seventy-five
pounds, so that the entire quantity amounted to more than six
thousand six hundred pounds.

The spermaceti of commerce and of the pharmaceutists is a
white, friable substance, soft to the touch, and breaking into
shining greasy-looking scales. It melts at 118° Fah. Boiling
aleohol will dissolve the one seven hundredth of it.

Chemists have long regarded spermaceti as a compound
body, saponifiable by the action of aleohol, and to a certain
extent analogous to the neutral fats.2 M. Heintz, in works
which he has recently published, assigns a more complicated
composition to the substance. M. Chevreul obtained from
spermaceti a peculiar body, to which he gave the name of cetine.
This is a white, laminated, friable substance, which melts at
120° F'ah., and has no action on litmus, Boiling alcohol will
dissolve two and a half parts of it.

Spermaceti was formerly administered in diseases of the
lungs and kidneys. In the present day it is no longer used
internally, but it enters into the formation of certain cerates
or pomades, which are applied to cracked breasts and to the

ustules of small pox ; it is also employed in the manufacture of
ip salve. i
P[There are two preparations of spermaceti in the London

1 Spermaceti e ventriculis cerebri, Linn,
2 Chevreul, Dumas, Peligot, Lawrence, Smith,
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Pharmacopeia, the Ceratum Cetacei and the Unguentum Cetacei ;
they are both composed of spermaceti, white wax, and olive oil,
the latter being the softest in consequence of the smaller
quantity of wax and larger quantity of spermaceti, which is
used in its preparation. They are employed as dressings for
blisters and excoriated surfaces.]

§ II. Bile,

Bile is a fluid which is secreted by the liver, and is received
into a special receptacle termed the gall bladder, from whence
it passes into the guodenum. Some of the mammalia are un-

rovided with this bladder, and the bile does not then remain
or a time in the liver, but is immediately discharged into the
intestine.

Bile is a limpid viscous fluid, heavier than water, usually of

ellow or green colour, having a faint nauseous odour, which,
{y a certain change, approaches to that of muse, and a sweetish
but at the same time a bitter taste. It may be evaporated
without undergoing decomposition.

The bile of the Ox is sometimes employed in the form of an
extract. Its specific gravity is 1'026 at a temperature of 42°
Fah. When warmed in closed vessels dile becomes thickened,
froths up, solidifies, and forms the substance known as extract
of bile ; 1t readily mixes both with water and alcohol.

[Ox BiLE (Fel Bovinum, sew Tauri).—An extract of Ox bile
was formerly used in medicine, and it has been lately reintro-
duced. Dr. Copland® says he has made use of the inspissated
Ox gall for many years with advantage. Ie recommends it in
mesenteric affections, and has found it exceedingly useful
where the secretion of the bile has been deficient and the
mucous membrane of the alimentary canal irritable and relaxed.
Dr. Clay,? of Manchester, says, “its effect upon the system is
not purgative; but it acts as a mere solvent of the material
contained within the intestinal canal ; producing no excitement
to propel ; but by liquifying the mass facilitates its excretion.”
It acts as an aperient. and may be given in doses of 3j to %j
daily.] :

Bile contains 7 per cent. of solid matter, which is held in
solution by mucus ; it consists of two nitrogenous soaps, having
a sweet but, at the same time, bitter taste ; the choleic of soda
and the tauro-choleic of soda. The first, the diline of Berzelius,
is the most abundant; it contains an organic crystallizable

! Die. Pract. Med. vol. ii. p. 725. * Med. Times, 1842. -
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acid, which has no sulphur amongst its constituent elements.
The second is present in smaller quantities; its acid is un-
crystallizable, and contains sulphur. Besides these substances,
bile contains oleic and margaric acids, cholesterine, some colour-
ing matter, and certain salts.

The bile of the sheep, the dog, and the cat differ slightly
from that of the ox.

§ ITI. Crabs’-eyes.

The great reputation which crabs’ eyes formerly enjoyed as a
medicine, has greatly diminished since the commencement of
the present century.

The River Crab or Cray-fish (Astacus fluviatilis) is a decapod
crustacean, which inhabits the rivers and brooks of Europe.
It hides itself beneath the stones at the bottom, or in the
hollows of the banks. It seldom comes out of its hiding-place,
except for the purpose of procuring its food, which consists of
the dead bodies of submerged quarupeds, fishes, molluscs, the
larve of insects, worms, and all kinds of decomposing animal
matter.

The Cray-fisk is an animal with an elongated body, varying
in colour, according to the locality from which it comes, from
3 greenish or clear brown to a blueish green. The head is
confounded with and united to the thorax. The carapace is
semi-cylindrical, and terminates anteriorly in a curved pointed
rostrum, which is marked in the centre with a transverse
groove. The rostrum is dentated laterally, and has a double
tooth on the upper part of its base. The four antennw are
thin and setaceous ; the external large, and supported upon a
pedicle with three joints; the internal short and bifid. The
eyes are hemispherical, and their diameter is not greater than
that of their pedicles. The mouth is furnished with six pairs
of modified limbs; the first pair has received the name of
mandibles, and the last that of jfoof jaws. The abdomen (im-
properly termed the 7ai7) is large, composed of six segments,
and curved inferiorly. The first pair of thoracic limbs are
much larger than the others ; they are of unequal size, and are
armed on their inner edge with fine teeth; they support a
pair of strong pincers, of which the external jomnt is fixed,
while the internal, which is much the smallest, is moveable.
The four last pairs of limbs are slender, and of nearly equal
size ; the second and third are also each of them provided with
a pair of pincers; but in these it is the external joint, and not
the internal, which is moveable. The five pairs of abdominal
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or false feet are adapted for swimming. The tail is formed of
five large plates, rounded at their margins and ciliated; the ex-
ternal plates are divided into two distinct pieces by a transverse
suture,

The Crabs moult at the end of the spring. These Crustacea
copulate with their abdomens opposite to each other. Two
.months afterwards the female lays her eggs. The eggs,
varying in number from twenty to forty, are collected together
in bundles, and fixed to the false feet, by means of a slender
flexible pedicle, which is slightly enlarged at its base. The
eggs are spherical and of a reddish brown colour. The females
carry these grape-like bodies about with them until the young
are hatched.

‘When the Crabs are about to cast their shell, two calecareous
masses are found in the lateral compartments of the stomach.
These bodies have received the name of crabs’ eyes.® They
disappear after the moult has taken place. Reaumur ascertained
that they served for the formation and hardening of the new
skin. It appears, in fact, that the pouches of the stomach,
which have just been mentioned, shortly before the casting of the
shell occurs, secrete the calcareous salts, which exist in excess
in the blood, and form these stony masses. At a later period
the stones are gradually dissolved and serve to calcify and
harden the new skin.

These concretions (fig. 17) are round bodies, convex on one
side, and flattened on the other, compressed, narrow at their
edge, and marked on one side with a circular groove. These
masses are hard, smooth, and white, consisting of super-imposed
layers of carbonate of lime and :
of a certain quantity of mucus.
It is their form and the circular
groove which have obtained for
them the name of crads’ eyes. -

Their diameter varies from Fig. 17.—Crabs’ eyes.

seven to fifteen lines in diameter, and their weight from seven
and a half to twenty-two and a half grains. M. Guibourt has
noticed that when these concretions are placed in boiling water
they become of a rose colour, which is a modification of the
colour that the shell acquires when similarly treated.

The crabs’ stones which are most esteemed come from
Astrakan. They have been prescribed as absorbents in acidity
of the stomach. They were reduced to a powder, washed,

1 Crabs’ stones, concrementa sex calculi cancrorum.
i
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ground with a small quantity of water, mixed into a paste, and

-made up in the form of lozenges, which were then dried and
known as prepared crabs’ eyes. Formerly these lozenges (called
trochisci) entered into the composition of a number of pharma~
ceutical preparations, which are no longer in use.

Other substances producing the same effects, and more certain
in their action, have been substituted for the crabs’ eyes; as, for
example, chalk and magnesia.

Some dentists still make use of these concretions in the
manufacture of dentifrices.

§ IV. Spider’s Web.

Spiders, or more correctly speaking the Araneide, constitute
a numerous tribe belonging to the class Arachnida. Linnzus
placed them all in the genus dranea, and classed them with
the insects. There are more than two hundred species in the
neighbourhood of Paris.

These animals have the head united to the thorax, the
abdomen distinct, and supported upon a short pedicle. The
abdomen is very large, especially in the females; the skin is
soft and flexible. Spiders have six or eight simple eyes in the
form of hemispherical tubercles, which shine in the dark like
those of cats. - They have eight long slender legs, terminating
in the male in two notched claws, and in the females in a
single one. The organs of generation are placed in the former
sex on either side of the head at the extremity of the palpi.

[Only a portion of the generative organs are situated at the
extremity of the palpi, consisting of a kind of vesiculz seminalis
or sperm reservoirs, and of the intromittent organ. The true
testicles are placed in the abdomen, between the lobes of the
liver. They consist of two long simple interlaced cwca, from
which two deferent canals pass to the anterior part of the
under surface of the abdomen, and terminate by two
approximate orifices, or else by a common opening between
two apertures, which lead to the pulmonary organs. During
the breeding season these testicles are found laden with
spermatozoa I various stages of development. These must be
first transferred to the extremity of the palpi, and afterwards
applied to the vulva of the female.! The female organs are
found at the middle and inferior part of the abdomen near to
its commencement. ]

18ee Owen—Lectures on the Invertebrata, p. 460, 2nd edition, London,
1855; also Siebold—Anatomy of the Invertebrata, edited by W. T. Durnett,
M. D., p. 394, London, 1854.
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These animals are exceedingly ferocious and cruel, so that
even the season of love does not alter the savageness of their
nature. The males, which are much smaller and feebler than
the females, are compelled to approach them with great
caution. “One dz;‘y,” says De Geer, “ T witnessed a male gently
approaching his female, who was tranquilly reposing in the
centre of her web; he made use of all the usual precautions,
and several times retreated as if from fear. . . At length he
placed himself beneath her, but at the cost of his life, for in a
moment the female seized him with her claws, which she had
only to close upon him ; she then enveloped him in her threads,
and began to suck his blood. “I declare,” he adds, “the
gpectacle filled me with a kind of horror and indignation.”

Some females carry their eggs under their abdomen. Others,
when the young are hatched, place them on their back.

Most of the spiders can form a web, either for the purpose
of ensnaring their prey, or for protecting their eggs.

Every one is acquainted with the web of the spider. The
gilk of which it is composed is secreted by irregular grape-like
glands. (Treviranus.) From these glands nine pairs of tortuous
canals are given off, which ultimately terminate in small reser-
voirs, in which the silky material is perfected. The three central
pairs of reservoirs are the largest ; the middle ones are placed
very obliquely; the others are arranged nearly transversely. The
excretory canals of the three central pairs are nearly straight
and parallel; those of the remaining six are narrower and more
or less tortuous. All of them converge to the posterior part of
the abdomen.

Beneath the anus there may be observed six fleshy pro-
jections arranged in pairs ; they are cylindrical or conical, and
pierced at their extremities with an infinite number of minute
apertures. These are the spinnarets. The two upper pro-
jections are the largest, the two inferior the smallest, and those
m the middle the least prominent.

‘While in the body of the animal the material for the forma-
tion of the thread is a viscous liquid. This substance is
transformed into a glutinous thread, which becomes firm as it
dries.

Each thread, although extremely delicate, is, nevertheless,
composed of as many filaments as there are pores in the
different spinnarets.

Some Spiders form a large triangular horizontal web, with a
small tubular chamber in one of the angles. Others construct

a loose net-work, which is placed vertically, and in the centre
u 2
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of which they remain motionless. There are some which cover
up a hole in the wall or the rock with a silken covering. Others
construct an extremely delicate net-work, from which they
hang suspended. Others throw off long threads, which trail
along from the hinder parts of their bodies. Certain tropical
spiders weave a net sufficiently strong to entangle some of the
smaller birds, and even to offer a certain amount of resistance
to man.

It is needless to repeat all the marvellous statements which
have been made upon the medicinal properties of the Spider’s
web. Formerly it was used as a cataplasm in hysteria. They
were administered internally in the form of pills in fever.
The celebrated Montpellier drops were obtained from them by
distillation, and were recommended as a preventative to
apoplexy.

If the web of the Spider is ever employed in the present day,
it is for the purpose of arresting heemorrhage from the capillary
vessels.!

SECTION IIIL

ANIMALS, OR ANIMAL PRODUCTIONS, WHICH ARE CONSTANTLY
EMPLOYED IN MEDICINE.

THE animals, or animal productions, which are endowed with
medicinal properties, and which are capable of exercising a
decided influence over our bodies, and are therefore constantly
employed in medicine, are but few in number.

These therapeutic agents will be arranged in seven divisions:
1. Liver oil. 2. Musk. 3. Vesicating insects. 4. Leeches.
5. Galls. 6. Trekala.

CHAPTER L
LIVER OIL.

For some years the oil jfrom the livers of fish have been
frequently administered, so that its manufacture and commerce

' The two-spined ant, Formica bispinosa (Oliv.), of Cayenne, constructs
with the down which accompanies the seeds of a cotton tree (probably the
Bombaz globosum, Aubl.,) a nest composed of a very fine kind of felt which
is used with astonishing success in stopping heemorrhage. (Lescalier.)
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have lately become of considerable importance. It is stated
that on the coast of Malabar alone, in the year 1854, 721,095
gallons were exported, estimated in the official documents at
the value of 517,167 francs. '

§ I. Oil from the Liver of the Cod.

1. Cop.—Oil from the liver of the Cbd! is principally
furnished by the common Cod, Gadus Morrhua (Linn.), Morrhua
vulgaris (H. Cloq.).

This well-known fish belongs to the order Malacopterygii
subbrachiata, and to the family Gadids.

It inhabits every part of the Northern ocean, between the
40° and 70° of latitude. An incalculable number are found
every year on a submarine mountain, known as the Bank of
Newfoundland, which extends for one hundred and fifty leagues
in front of the island of the same name. England employs
10,000 men in this fishery. Thirty-six millions of Cod are
salted on an average every year. One man will sometimes
take from three to four hundred in a day, occupied from
morning to night, in throwing his line, and in withdrawing the
captured Cod. This fish is distinguished for its astonishing
fecundity. Leeuwenhoek calculated that each female con-
tained 9,344,000 germs. The germs or roe furnish a kind of
caviare. [True caviare is the salted roe of the Sturgeon; it is
much esteemed by the Russians, and is imported as a luxury
into this country, but is an oily unwholesome kind of food.]

The Cod (fig. 18) varies in length from three to four and a
half feet, and measures about one foot in circumference; it
weighs from fifteen to more than twenty pounds. [The weight
of the common cod varies between twelve and eighty, or a

Fig. 18.—Cod.

hundred pounds ; see Griffiths’s Cuvier.] The body of the fishis
elongated, smooth, of a greyish yellow colour, brown on the

! Qleum jecoris Morrhue, or oleum Aselli majoris, of the older writers.
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back, white on the ventral surface, and marked with a
white line on either side. Its head is strong and compressed,
the mouth large, and the lower jaw provided with a single barb.
It has three dorsal and two anal fins. The thoracic fins are
slender and pointed ; the caudal fin is not forked.

The €od is a most voracious animal; it feeds on fish, more
especially on the herrings, and on various crustacea and
molluscs.

2. 0il.—The liver of the Cod is very voluminous, and fur-
nishes a large quantity of oil.

This oil was formerly employed for the purposes of illumin-
ation, and in the manufacture of chamois leather; but it was
used in a very impure state, not being obtained exclusively
from the Cod, but mixed with oil from the Skark, Zunny,
Conger eel, and many other fishes. Since this oil has
been employed in medicine the great object has been to
procure it free from all such admixtures. Besides the
common Cod, this kind of oil may be obtained from several
other fishes, which were formerly arranged in the same group
with it, and which have similar characters and properties.

The genus Gadus of Linneus having been broken up by
modern ichthyologists, unfortunately for science the name has
disappeared, whereas it should have been retained for the
group to which the typical species belongs.

The following are, however, the other Gadoids, which
principally furnish the Cod liver oil, or oleum jecoris Morrhue ;
the Dorse,! the Headdock? the Capalan?® the Hake? the
Whiting,® the Coal-fish,S the Ling,7 the Torsk? and the Bur-
bot9 The flesh of these species is usually esteemed as food,
both fresh and salted.

Cod liver 0il is brought from Dunkirk, Ostend, England,
and Holland. TLarge quantities are manufactured at Bergen,
in Norway (Jongh), also on the islands of Lofodes and St.
John, in Newfoundland (Hogg). From the latter locality
alone there were exported in 1823, 415,000 kilogrammes of oil,

! Gadus Callarias, Linn. (Morrhua Callarias, Cuv.)

2 Gadus Eglefinus, Linn. (Morrhua Zglefinus, Cuv.)

3 Gadus minutus, Miill. (Morrhua minuta, Cuv.)

4 Merlucius vulgaris, Cuv. (Gadus Merluctus, Linn.)

5 Merlangus vulgaris, Cuv. (Gadus Merlangus, Linn.)

8 Merlangus Carbonarius, Cuv. (Gadus Carbonarius, Linn.)
7 Molva vulgaris, Cuv. (Gadus Molva, Linn.)

8 Brosmius vulgaris, Cuv. (Gadus Brosme, Miill.)

9 Lota vulgaris, Cuv. (Gadus Lota, Linn.)
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and in 1828, 1,395,000 kilogrammes. Each kilogramme
weighs 2:20531bs. avoirdupois.

There are three varieties of Cod liver oil:—1. The White,
2. The Brown, and 3. The Black. The first is the colour of
Madeira wine, or of a golden yellow, and has little or no
odour. The second has the colour of Malaga wine, or is of a
pale brown; the odour is more strongly marked, and its con-
sistency is thicker than that of the first. The third is of a
clear chocolate or dark brown colour; it has a very strong
odour, and is still thicker than the second.

The W hite oil is that which is obtained first, by simply
allowing the livers to drain in tubs pierced at the bottom
with a number of holes, or provided with stopcocks, or
they are placed in a kind of cage whose sides are formed of
coarse linen cloth; the quantity which is procured of this
kind of oil is equal to about half the weight of the livers
employed. The blood and other impurities sink down, and
the oil floats at the top.

The Brown oil is tﬁat which is separated afterwards, when
the substance of the liver is beginning to decompose. The
separation of the oil is sometimes hastened by pressure.

The Black oil is that which is obtained by boiling the livers
in water, and by pressing out all the oil that remains in the
putrid mass from which the two previous kinds have been
extracted.

All these oils have undergone more or less fermentation,
and, in the latter case, the oil has also been subject to the
influence of heat.

In commerce, there is a fourth quality of the oil, called in
England the pale, and in France the white. This variety has
a yellow tinge, of the colour of champagne; it has very little
odour or taste. It is the spontaneous production of the first
stage of decomposition Whiclix the livers undergo at the ordi-
nary temperature of the atmosphere, between the time of the
fishing and the operation of extracting the oil. There is
sometimes an interval of several days, which is a sufficient time
for the commencement of decomposition.

It is only within these few years that these four kinds of
oils, especiall{ the three first, have been met with in a pure
state in the shop of the druggist. They are now clarified and
decolorized by chemical processes, rendered more limpid and
less nauseous, part of their characteristic odour being removed,
and probably at the same time some of their properties; they
are also mixed with other oils. The consequence of this is,
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that many of the white or blanched oils of commerce are of
very slight medicinal value.

Dr. Fleury has justly observed that all the processes of
extraction, which have been just mentioned, depend upon the
putrefaction and fermentation of the livers, and that this is
the source of the dark colour, the nauseous odour, and repul-
sive flavour of the oil. He has therefore proposed a new
method of preparation, which yields an oil that is clearer, has
less smell, and is better flavoured, and, above all, produces it in
greater abundance. This method consists in taking the fresh
livers, washing, and then draining them, and putting them in
a pan, in which they are submitted to the action of a hot water
bath. In about twenty minutes the oil begins to swim at the
top. The operation lasts about three quarters of an hour.
There remains in the pan a quantity of refuse, which is
strained through a flannel or coarse cloth; this part of the
process may be aided by gently pressing the strainer.

Mr. Hogg also prepares an oil from the fresh livers, but he
employs a vessel with a double bottom, and instead of hot
water he heats his apparatus by means of steam. His oil is
paler, more limpid, more transparent, and of a lighter yellow
than that which is called whife oil. It has the smell of the
fresh fish, and has scarcely any taste. It is known as Hogg’s
golden green oil. (Jongh.)

Lastly, Dr. Delattre, of Dieppe, conceived the idea of
guarding the livers from the action of the atmosphere during the
extraction of the oil. For this purpose he has constructed an
apparatus consisting of three large earthen vessels of a globular
form, which are half buried in a large sand bath, heated by
means of a thermo-syphon. These vessels communicate with a
reservoir, from which a current of carbonic acid gas is given
off, which expels the air from them. The sand-bath is not
heated until all the air has been expelled. The use of this
apparatus prevents the formation of oleic, sulphuric, and
phosphoric acids.

M. Delattre distinguishes five varieties of Cod liver oil.
1st. The Virgin; 2nd. The Pale yellow; 3rd. The W hite;
4th. The Brown; and 5th. The Black oil. He has deposited
selected samples of these five varieties in the museum of the
Faculty of Medicine. The wirgin oil is obtained by exposing
the fresh livers, immediately after their extraction from the
fish to a dry heat of the temperature of 104° Fah. The
yellow and white oils are procured, the first by a temperature
of 122° Fah., and the second by a temperature of from 140°
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Fah. to 158° Fah. The drown oil is obtained from livers
which have been kept three or four days; and the black from
those which are from ten to fifteen days old.

According to M. Delattre the brown oil is the only one
which should be used for medicinal purposes. The virgin oil
is an unnecessary refinement. The yellow and the whife have
1o better qualities than the brown ; while the dlack, containing
choleic and acetic acids, has a disagreeable acridity, which
should cause it to be rejected.

Cod liver oil, however it is obtained, should have the charac-
teristic odour of the sardine and a fresh flavour, without any
acrid taste; at a temperature of 59° Fah. it should stand at
892° of Lefebvre’s oleometer. "When a few drops are poured
on to a piece of glass placed upon white paper, on adding a
very small quantity of concentrated sulphuric acid, it should

roduce a carmine tint, inclining to the colour of catechu.
(Gobley.) .

Cod liver o1l is a compound of oleine, of margarine, chlorine,
iodine, bromine, sulphur, phosphorus, and of various acids;
there is also found a smaﬁ quantity of lime, magnesia, and
soda, and a particular principle called Gaduine.

Gaduine is a colouring matter, which is at first yellow, but
becomes gradually darker upon exposure to the air. It is
soluble in alkalies.

Some writers have endeavoured to refer the medicinal pro-
perties of Cod Liver Oil to the presence of iodine, and for this
reason the proportion in which<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>